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GROUND-WATER RESOURCES OF DUTCHESS COUNTY, NEW YORK 


By 


E. T. S'immons, I. G. Grossman, and R. C. Heath 
Geologists, U. S. Geological Survey 


ABSTRACT 


Dutchess County encompasses an area of about 800 square miles in the 
southeastern part of New York State. The climate is humid continental. 
The mean monthly temperature is about 49 0 F and the mean annual precipitation 
is about 45 inches. 


Ground water is obtained from unconsolidated surficial deposits and 
from bedrock. The unconsolidated deposits consist chiefly of unstratified 
till, and stratified clay, silt, sand, and gravel. The till ranges in 
thickness from less than I foot to more than 100 feet and underlies nost 
of the uplands and some valley areas. The stratified deposits generally 
range in thickness from a few feet to as much as 200 feet and are chiefly 
restricted to valley areas. In the major valleys, large supplies ad
quate 
for municipal and industrial needs can be obtained from stratified d
posits 
of sand and gravel. In upland areas, small supplies for domestic and farm 
needs may be obtained from large-diameter wells penetrating till. 


The consolidated rocks range in age from Precambrian to Ordovician and 
in degree of metamorphism from highly metamorphosed rocks in the southeast 
to slightly altered rocks in the northwest. Argillaceous rocks are the most 
abundant. Other consolidated rocks in the county consist of limestor
, 
dolomite, quartzite, granite, and gneiss. The average yield from wells in 
bedrock ranges from about 10 gpm (gallons per minute) for wells drawing 
water from quartzite, granite, and gneiss to 22 gpm for wells drawin9 from 
I i me s ton e . 


Water from the Stockbridge limestone and the overlying unconsolidated 
deposits is hard and comparatively high in dissolved solids. Elsewh
re, 
ground water is softer and lower in dissolved solids but is more lik
ly 
to contain troublesome quantities of iron. 


Ground water is the principal source of supply for farms, rural homes, 
and summer camps. It is also used for an increasing number of industrial 
and public supplies. The total use of ground water in the county in 1950 
is estimated to have averaged about 7 million gallons a day. There are no 
known areas of appreciable size in which the supply is being depleted, and 
the overall supply is not only adequate for present requi rements but is 
capable of supporting substantially larger demands. 
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INTRODUCTION 


Purpose and Scope of Report 


The investigation of ground water in Dutchess County is part of an 
overall study of the ground-water resources of New York State which is being 
made by the U. S. Geological Survey in cooperation with the New York Water 
Resources Commission. The purpose of these investigations is to collect a
d 
evaluate data on the source, occurrence, availability, utilization, and 
quality of ground water. Figure 1 shows Dutchess County and other upstate 
areas in which similar investigations have been or are being conducted. 
Reports already published are listed on the back cover of this report. 


The importance of ground water in Dutchess County is illustrated by the 
fact that most farms, rural homes, and recreational camps, as well as many 
industries and publ ic water systems are dependent on wells for their water 
supply. The relatively rapid economic growth of the county in recent year
 
has resulted in a significant increase in the use of ground water. 


The work on which this report is based consisted of the following: 


1. Collection of data on the depth, diameter, depth to water, 
yield, type of water-bearing material, and other pertinent facts 
concerning more than 1,000 selected wells and test holes in the 
county. Records of more than 650 o f these wells are given in table 
13. Similar data were collec ted a l so for 60 springs, and the 
records of more than 50 of these are given in table 9. 


2. Collection and analysis of water samples for determination 
of chemical quality. 


3. Mapping of the bedrock and glacial deposits in those parts of 
the county for which existing maps were not adequate for the needs 
of the study. 


4. Collection of data on the use of ground water. 


The field work was done principally by E. T. Simmons under the super- 
vision of E. S. Asselstine and M. L. Brashears, Jr., formerly geologist-in- 
charge and district geologist, respectively. Most of' the well and spring 
records were collected by V. H. Rockefeller, E. T. Simmons, and Harry 
Wilson. The unconsolidated deposits were mapped by Walter S. Wetterhall. 
A preliminary draft of the manuscript was prepared by Mr. Simmons prior to 
his resignation from the Geological Survey. The final report was prepared 
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Figure 1 .--Index map of New York, exclusive of Long Is1and, 
showing location of Dutchess County and 
status of ground-water investigations. 


- 3 - 



by I. G. Grossman and R. C. Heath under the supervIsion of George C. 
Taylor, Jr., district geologist. The field work and the preparation of th
 
report were under the general supervision of A. N. Sayre, former chief of 
the Ground Water Branch, U. S. Geological Survey, and John C. Thompson, 
executive engineer of the State Water Resources Commission. 


The water samples collected for study were analyzed by the New York 
State Department of Health, except 2 that were analyzed by the Quality of 
Water Branch, U. S. Geological Survey, and 10 that were analyzed by private 
labora
ories. 


Previous Investiqations 


The first study of the geology of the entire county was made by Mather 
(1843) as part of his survey of the First Geological District. Subsequent. 
geologic studies include those by Balk (1932, 1936), Barth (1936), Berkey 
(1911), Berkey and Rice (1921), and Gordon (1911). Most of these are con- 
fined to the bedrock geology of the southern or central parts of the county. 
A report by Ruedemann (1942) describes the bedrock geology of the Catskill 
quadrangle, in the northwestern part of the county, and an abstract by 
Knopf (1956) outlines the geology of the Stissing Mountain area in the 
north-central part of the county. A recent report by Weaver (1957) describes 
the geology of the Copake quadrangle which includes a small area in the 
northeastern part of the county. 


The glacial deposits have been studied in detail in only a few widely 
separated areas. A report by Cook (1942) describes some of the glacial 
features in the northwestern part of Dutchess County, and a report by 
Peltier (1939) deals with the glacial geology of Clove Creek valley in the 
southwestern part of the county. 


This report is the first to describe the ground-water resources of the 
entire county, although several previous reports contain useful hydrologic 
information. A report by Burr, Hering, and Freeman (1904) describes the 
surface-water resources in and near Dutchess County. A report by Weeks 
(1903, p. 178) contains records of 26 wells in the county, and a later 
report by him (1905, p. 82) briefly describes the occurrence of ground 
water in some of the formations and includes a record of one mineral spring 
in Dutchess County. A report on ground-water conditions at Castle Point 
(Brashears, 1950) was prepared for the U. S. Veterans Administration by the 
Geological Survey. 


The list of references at the end of this report includes only those 
papers referred to in the text. More complete bibliographies may be found 
in some of the geologic reports cited in the list, particularly the report 
by Balk (1936). 
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Well-Location System 


The locations of the wells and springs for which records are contained 
in this report are shown on plate I (in back pocket). The wells. and 
springs are arbitrarily numbered in the or
er in which the records were 
collected, beginning with Du I. As an aid in 10cating a well on maps of 
New York State, longitude lines at IS-minute intervals have been lett
red 
consecutively from west to east, beginning with "A" for meridian 79 0 45' 
and ending with "z" for meridian 7330'. Similarly, 1atitude lines ht've 
been numbered at IS-minute intervals from north to south, beginning with 
"1" for parallel 45 0 00' and ending with "17" for parallel 41 0 00'. Th
 
coordinate letters and numbers used to locate wells in Dutchess County are 
shown on the well-location map (see pl. 1). Intersections of these 
coordinates form points from which wells and springs can be located by 
direction and distance. For example, well Du I (13Y, 4.3N, 5.8 W) car be 
found by locating the point where 1 ines "13 11 and "Y" cross and measuring 
4.3 miles north and 5.8 miles west. The coordinates, distance, and 
directions for each well and spring location are shown in the tab1es of 
well and spring records (tables 9 and 13). The prefix "Du" has been 
omitted from the well and spring numbers on plate 1 because all are ir 
Dutchess County. 
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GEOGRAPHY 


Location and SettinQ 


Dutchess County is in southeastern New York State, about halfway be- 
tween New York City and Albany. It is one of a row of counties east of th
 
Hudson River that border on the New England States. The county is bordered 
on the east by the State of Connecticut, on the south by Putnam County, on 
the west by the Hudson River, and on the north by Columbia County and the 
Commonwealth of Massachusetts. 


Dutchess County is rectangular in outline and has an area of 816 square 
miles. It extends about 34 miles in a north-south direction and 22 miles in 
an east-west direction. Most of it 1 ies between meridians 73 0 30' and 73 0 59' 
west longitude and parallels 41 0 30' and 42 0 04' north latitude. The popula- 
tion of the county in 1950 was 136,781, about 40 percent of which was 
concentrated in the cities of Poughkeepsie and Beacon. 


TOPoQraphv 


The surface of Dutchess County is moderately irregular, consisting of 
an almost continous alternation of hills and valleys (pl. 1). Flat areas, 
though present in most parts of the county, are generally small and occupy 
a minor proportion of the area. The county is divided on the basis of 
topography into two relatively distinct parts. The smaller of these 
consists of the area in the northwestern part of the county west of 
Wappinger Creek and longitude 73 0 45 1 W. This area is characterized by 
numerous small, irregularly shaped hills, most of which range in height 
from about 20 to about 100 feet above the intervening valleys. Scattered 
throughout the area, however, are a few small, regularly shaped hills that 
rise 200 to 300 feet Or more above the adjacent valleys. Altitudes in this 
area range from about 40 feet above sea level near the Hudson River to 
about 900 feet above sea level at Old Round Top. Drainage is not so well 
developed as in the remainder of the county, as indicated by the presence 
of numerous swamps. 


The remainder of the county--that is, east of longitude 73 0 45' W. in 
the northern part of the county and east and south of Wappinger Creek in the 
central and southern parts of the county--is characterized by numerous 
regularly shaped hills and low mountains. These are larger and generally 
higher than those in the northwestern part. Many of the hills in this area 
range in altitude from 500 to 1,000 feet above the floors of the valleys. 
The highest altitudes generally occur along the southern and eastern 
boundaries of the county. South Beacon Mountain, near the southwest corner 
of the county reaches an altitude of 1,602 feet above sea level. Brace 
Mountain, in the extreme northeast corner, reaches an altitude of 2,311 feet 
above sea level, the highest point in the county. South Beacon Mountain and 
the other mountains in the southern part of the county mark the northern 
1 imit of the Hudson Highlands, a belt of northeast-trending mountains under- 
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lain by resistant granite and gneiss. Brace Mountain and the other mountains 
along the eastern border of the county are a part of the Taconic Mountains 
(Fenneman, 1938, p. I). Drainage is well developed in this area and swamps, 
though present, are not common. 


Although hills and low mountains are the most characteristic topo- 
graphic features of the eastern and southern parts of the county, the area 
includes several relatively extensive lowlands. The most prominent of these 
include the valley of Fishkill Creek, immediately north of the Hudson 
Highlands; the more or less continuous lowland, locally referred to as the 
Harlem Valley, near the eastern border of the county which includes the 
valleys of Swamp River, Tenmile River, and Webatuck Creek; and the area in 
the vicinity of Pine Plains near the northern boundary of the county. The 
otherwise flat surfaces of the lowlands are interrupted in many places by 
low hills 50 to 200 feet high. The flat surfaces of the lowlands range in 
altitude from about 400 to about 600 feet above sea level. The lowlands are 
underlain by limestone, and they owe their existence to the fact that the 
limestone is more susceptible to solution and other weathering processes 
than are the shale, quartzite, and crystalline rocks that underlie the re- 
mainder of the county. 


Drainaq e 


All of Dutchess County except the eastern part is in the Hudson River 
drainage basin (fig. 2). The Hudson River stands approximately at sea level 
and its stage rises and falls in response to ocean tides as far north as the 
locks of the barge canal at Troy, 50 miles north of the county. The largest 
streams in the county tributary to the Hudson are Wappinger Creek and Fish- 
kill Creek. Wappinger Creek flows 32 miles across the county, from Pine 
Plains in the northeast to New Hamburg in the southwest. It has a total 
fall of 460 feet and an average fall of about 14 feet per mile. Fishkill 
Creek drains most of the central and southern parts of the county. It flows 
southwesterly from the vicinity of North Clove to the Hudson River at 
Beacon. It has a total fall of about 600 feet in 26 miles, or an 
verage 
fall of about 23 feet per mile. Two of the major tributaries of the Hudson 
flow outside the county throughout most of their courses. Roeliff Jansen 
Kill, which drains a small area in the north-central part of the county, 
enters the Hudson River in Columbia County. The East Branch of the Croton 
River, which drains a small area in the southeastern part of Dutchess Coun
y, 
flows southward through Putnam County and southwestward into the Hudson 
River in Westchester County. Small areas are drained by Crum Elbow Creek, 
Landsman Kill, Stony Kill, and other small streams which generally flow 
southwestward into the Hudson River. 


A small area of about 200 square miles in the eastern part of the 
county is drained by the Tenmile River, which flows eastward to the Housa- 
tonic River in Connecticut. 
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EXPLANATION 
. Water-I eve I observation well 
. Precipitation station 
... Stream-go g i ng station (continuous record) 

 Stream-gaging station (partial record) 
16 Number ossigned to station in table I. 
............ Drainage divide 


- 
 
SCALE IN MILES 


Figure 2.--Map of Dutchess County showing drainage basins, 
stream-gaging and precipitation stations, 
and observation well Du 321. 
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The Surface Water Branch of the U. S. Geological Survey, in cooperation 
with the New York State Department of Public Works and Dutchess County, 
measures the flow of several streams in the county. The locations of these 
stations are shown in figure 2 and data on the stations are listed in table 
1. The discharge measurements are published annually in water-supply papers 
of the Geological Survey. 


Climate 


The climate of Dutchess County is humid continental and is characterized 
by long cold winters, short warm summers, and abundant rainfall. The U. S. 
Department of Commerce, Weather Bureau, maintains, or has maintained, 
meteorological stations at Glenham (Beacon), Millerton, Millbrook, Pough- 
keepsie, Poughkeepsie Airport, and Wappingers Falls.l/ The locations of the 


1/ The station at Wappingers Falls was discontinued in 1950 and records 
are now collected at a nearby station (Poughkeepsie Airport), which is about 
a mile away and about 100 feet lower in altitude. 


stations are shown in figure 2. The record at Wappingers Falls is a relatively 
long one and selected data from this station are shown graphically in figure 3. 
On the average, precipitation is rather evenly distributed throughout the year 
although it is slightly higher in the summer than in the fall and winter. 
According to Mordoff (1949, p. 60), the mean annual precipitation at 
Wappingers Falls for the 55-year period of record is about 45 inches. A 
significant part of the precipitation consists of snow. The mean annual 
snowfall for a 52-year period of record is 52.6 inches (Mordoff, p. 70). 


The mean monthly temperature at Wappingers Falls is about 49 0 F. As 
shown in figure 3, July and August are generally the hottest months, and 
January and February, the coldest. Temperatures are generally milder in 
the western part of the county where altitudes are lower and where the Hudson 
River exerts a moderating influence. The range in temperature is generally 
greatest in the hilly areas in the southern and eastern parts of the county. 
The length of the growing season in the county, from the average date of the 
last kill ing frost in the spring (April 30) to the average date of the first 
killing frost in the autumn (October 10) is 163 days (Mordoff, figs. IR, 19). 
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Figure 3.--Average month1y temperature and maximum, average, and 
minimum month1y precipitation at Wappingers Fal1s 
for the period 1893-1950. 
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GEOLOGY 


Ground water occurs in all the geologic formations in Dutchess County 
and most of these are important sources of water. With respect to the 
principal kinds of openings in which the water occurs, these formations 
are placed in two major groups: (I) consolidated rocks that range in age 
from Precambrian to Ordovician, and (2) unconsolidated deposits of Pleist- 
ocene and Recent age. The areal extent of the different bedrock formations 
is shown on plate 2. These rocks underlie the entire county and crop out 
at the surface principally on hillsides and hilltops. In most of the county, 
however, the bedrock is overlain by unconsolidated deposits, which range in 
thickness from less than a foot on steep hills to more than 100 feet in 
some of the larger valleys. The areal extent of the different types of 
unconsolidated deposits is shown on plate 3. The principal events leading 
to the present-day distribution of the consolidated rocks and unconsolidated 
deposits in the county are described briefly in the following paragraphs. 
Although this report is a cooperative product of the New York Water Resources 
Commission and the U. S. Geological Survey, the geologic nomenclature does 
not necessarily follow that of the U. S. Geological Survey. 


GeoloQic History 


The oldest known strata in the county were laid down as clayey and limy 
mud and sand in a sea which covered the area in Precambrian time, more than 
500 million years ago. After deposition, these strata were subjected to 
great heat and pressure which accompanied the intrusion of extensive masses 
of granite. The sediments were metamorphosed to a gneiss by the heat and 
pressure, and the gneiss is now so completely penetrated by the granite th
t 
the two look very much alike and hence are referred to on the bedrock map 
(pl. 2) as "undifferentiated granite and gneiss." The intrusion of the 
granite was followed by a long period of erosion during which the area was 
reduced to a low plain. 


During the Cambrian, the first period of the Paleozoic era, the sea 
once again advanced over the area. A thick mass of sediments, consisting 
chiefly of sand and limy mud, collected on the sea floor. Deposition of 
limy mud and of clay and sandy clay continued into the succeeding Ordovician 
period. All these sediments were subsequently consolidated into beds of 
sandstone, limestone, and shale. At the end of the Ordovician, these beds 
were folded, metamorphosed, and raised above sea 1evel during an episode of 
mountain-making known as the Taconic orogeny. During this orogeny the san
- 
stone, limestone, and shale in the southern and eastern parts of the count" 
were converted, through metamorphism, to quartzite, marble, and phyll ite 
and schist. During and following the T
conic orogeny the area was subjected 
to another long period of erosion. Some deposition may have occurred in the 
general area during subsequent periods of the Paleozoic era, although no 
bedrock younger than Ordovician is known to occur. Crustal movements near 
the end of Devonian time known as the Acadian disturbance, during which ro
ks 
in areas to the north and west were faulted, also may have affected the ro
ks 
in Dutchess County. 
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At the close of the Paleozoic era the rocks were again folded an, were 
broken and displaced along thrust faults during a series of large-scale 
crustal movements, which have been called the Appalachian revolution. Many 
of the fractures along which the consolidated rocks are1broken probably 
resulted from these crustal movements. The recognizable fractures include 
both joints and faul ts. Many of the more important faul ts are shown c'n 
plate 2. Faults are relatively abundant iM the southern part of the county 
and control the extent of the different bedrock formations at many plc
es. 


In the succeeding Mesozoic era, the area was eroded to a lowland. The 
many pegmatite and mafic dikes that cut the Paleozoic rocks probably 
'
re 
intruded in this era. 


In the Cenozoic era, the most recent era in the earth's history, the 
land was again elevated, and a new cycle of erosion began. Near the end of 
the Cenozoic, in Pleistocene time, continental glaciers advanced more than 
once across most of the State. The general direction of ice movement was 
toward the south or southeast. It is believed that at times the ice w,
s 
thick enough to cover completely the highest peaks in the Taconic Mourtains 
and the Hudson Highlands. Deposits of mixed unconsolidated material consist- 
ing chiefly of clay and boulders, called till, were laid down directly by 
the ice over much of Dutchess County. Gravel, sand, and silt were de
0sited 
in the st1ream valleys during and after the melting or wasting of the ice. 
At places these deposits blocked preglacial channels, resulting in the form- 
ation of lakes and swamps in which silt, clay, some peat, and other fine- 
grained deposits were laid down. After the ice disappeared, the land was 
partially reelevated. This rejuvenated the streams, which are now actively 
eroding both glacial debris and exposed bedrock. Although erosion is 
dominant at the present time, some deposition is occurring in lakes and 
swamps and on the flood plains of the larger streams. The deposition in 
lakes fed by perennial streams is probably more or less continuous, wr
reas 
deposition in swamps and on the flood plains is principally restrictec to 
flood periods. Sediments laid down during the last few thousand years are 
referred to as Recent alluvium. The alluvium consists largely of thin 
layers of clay, silt, sand, and gravel. 


GeoloQic Units 


As indicated in the preceding paragraphs, the unconsolidated depc
its 
of Dutchess County consist of four distinct types, three of Pleistocere age 
and one of Recent age. The areal extent of the deposits of Pleistocene age 
is shown on plate 3, and their lithologic characteristics and water-bearing 
properties are summarized in table 2. The deposits of Recent age are not 
distinguished on plate 3 because of their slight thickness and discontinuity. 
The consolidated rocks underlying Dutchess County consist of four distinct 
units, one of Precambrian age and three of Paleozoic age. The areal extent 
of these units is shown on plate 2 and their geologic and hydrologic 
characteristics are summarized on table 2. 
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Consolidated Rocks 


The bedrock underlying' the county is composed of highly metamorphosed 
rocks of Precambrian age, and partially metamorphosed rocks of Paleozoic 
age. The older rocks, those of Precambrian age, consist mainly of granite 
and gneiss. The younger rocks, of Paleozoic age, consist of a larger variety 
of rock types, including quartzite, limestone, dolomite, marble, shal
, 
phyllite, slate, and schist. Differences in age, degree of metamorphism, 
and lithology influence the water-bearing properties of the consolidated 
rocks. Thus, as an aid in understanding the occurrence of ground wat
r in 
these rocks in different parts of the county, each of the principal types, 
as differentiated in table 2, is discussed separately in the following 
pa rag raphs . 


Undifferentiated Qranite and Qneiss. --Almost a tenth of Dutchess County 
is underlain at or near the surface by masses of northeast-trending igneous 
and metamorphic rocks of Precambrian age consisting chiefly of granite and 
gneiss. The largest mass underlies the southern part of the county from the 
Hudson River to the Connecticut State line. This mass ends abruptly 2 to 3 
miles north of the southern border of the county against a series of sub- 
parallel major faults (pl. 2). Erosion of less resistant Paleozoic rocks 
north of the faults has resulted in a row of granite and gneiss spurs which 
are prominent topographic features in the southern part of the county. 


The second largest mass of granite and gneiss underlies the group of 
prominent hills east of Dover Plains. Smaller bodies of granite and gneiss 
crop out at Corbin Hill, north of Pawling; at Stissing Mountain, west of 
Pine Plains; northeast of Beacon; and south of Sprout Creek, a few miles 
southeast of Poughkeepsie (pl. 2). The elongate mass northeast of BeAcon 
has been called the Matteawan granite (Mather, 1843, pl. 18) and the Glenham 
gneiss (Gordon, 1911, p. 18). In the southwestern part of the county, the 
granite was subdivided into the Canada Hill granite and Storm King grAnite 
by Berkey and Rice (1921). The gneiss, which contains some schist ann lime- 
stone, was called "Grenville gneiss and schists" by Berkey and Rice. How- 
ever, in an earlier study of the southwestern part of the county, Gordon 
(p. 11) grouped together all the granite and gneiss along the southwestern 
border of the county under the term 'IPrecambrian gneisses. 11 


Balk (1932 and 1936) mapped the same rocks in the eastern part of the 
county and made a detailed study of their structure. In his reports, and 
in a report by Barth (1936), the granite and gneiss were combined into one 
major group, undifferentiated Precambrian gneiss. Because these rocks have 
not been further subdivided in the eastern part of the county and becAuse 
there appear to be no significant differences in their water-bearing 
properties, the granites and the gneisses are grouped together in this report 
as "undifferentiated granite and gneiss." 
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In physical appearance, most of the granite and gneiss consists of 
light and dark minerals presenting a speckled appearance (granite) or 
arranged in layers (gneiss). The light minerals consist chiefly of quartz, 
feldspar, and white mica (muscovite). The dark minerals include black mica 
(biotite), garnet, and hornblende. Extensive and readily accessible 
exposures of gneiss can be seen in road cuts along the Taconic State Parkway 
near the Putnam County line. These rocks are more resistant to weathering 
than the younger Paleozoic rocks, as is reflected by the more rugged 
topography and h'igher altitudes in areas where they crop out. Most of the 
layers (foliation) in the granite and gneiss strike northeast, approximately 
parallel to the long axis of the Hudson Highlands, and dip steeply to the 
southeast. Exceptions occur near thrust faults where the strike and dip of 
the foliation parallel the faults. Most of the large and prominent spurs 
underlain by granite and gneiss in the southern part of the county point 
northeastward, and the long axes of the smaller bodies also are alined in 
that direction. 


Cheshire auartzite. --A compact, strong quartzite, which is so tough 
that it is deliberately avoided by some drillers, crops out at a few 
localities in Dutchess County. This quartzite has been called the Poughquag 
quartzite by Berkey and some other geologists working in New York. It is 
called the Cheshire quartzite in this report, after its type locality at 
Cheshire, Berkshire County, Mass. (Emerson, 1917, p. 32-34). The quartzite 
unconformably overlies the Precambrian granite and gneiss and is the oldest 
Paleozoic rock in the county. In the southern and eastern parts of the 
county the quartzite forms the flanks of the higher ridges that are under- 
lain by granite and gneiss. In the east-central part of the county, quart- 
zite underlies several areas along the southern and western borders of the 
granite and gneiss in the vicinity of Dover Plains. Quartzite is present 
also in the southern part of Stissing Mountain in the north-central part of 
the county. 


The Cheshire quartzite ranges in thickness from a few feet to about 
600 feet. A thickness of about 250 feet has been reported at Stissing 
Mountain (Knopf, 1956, p. 11). The base of the formation may be conglomer- 
atic and the top contains shaly beds in some places. In general, the 
quartzite is less strongly metamorphosed in the west than in the east. 
Some outcrops in the western part of the county still retain original sedi- 
mentary features, including bedding, crossbedding, and ripple marks. In 
the southeast, however, the original bedding has been destroyed by fracturing 
and recrystallization. 


Where the Cheshire quartzite is composed almost entirely of quartz, it 
is white. Where small amounts of feldspar, mica, and other impurities are 
mixed with the quartz, it is pink or buff. 
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The Cheshire is not important as a source of ground water because of 
its small areal extent and because it underlies steeply sloping hillsides 
which are sparsely settled. Only five wells in the county are known to tap 
quartzite; these are listed in table 13. 


StockbridQe limestone. --Over the Cheshire quartzite is a thick 
sequence of carbonate rocks, which underlie a much greater part of the 
county than the quartzite. In the east, carbonate rocks lie beneath the 
broad Harlem Valley, which contains Tenmile River and its principal tribu- 
taries and which extends almost without interruption from the Putnam County 
line to the Columbia County line. In the south, the valley of Fishkill 
Creek is underlain by limestone which extends from Beacon northeastward to 
the head of the creek. Other areas in the western and central parts of the 
county also are underlain by elongate masses of carbonate rocks (pl. 2). 


Several different names have been applied to the carbonate rock
 in 
different parts of the county, including Barnegat limestone (Mather, 1843, 
p. 410), Fishkil' limestone (Gordon, 1911, p. 70), and Wappinger li
stone 
(Gordon, p. 48). Knopf (1956, p. 1817) found that the carbonate rocks near 
Stissing Mountain range in age from Early Cambrian to Early Ordovici

 and 
divided them into the Stissing dolomite, Pine Plains formation, Briarcliff, 
dolomite, Halcyon Lake formation, and Rochdale limestone. Because tr
re 
appear to be no essential differences in the water-bearing properties of 
the carbonate rocks, all are included in this report under the Stocktridge 
limestone, after the locality in Massachusetts where they were first de- 
scribed (Emmons, 1842, p. 154-156). 


The carbonate rocks range in composition from almost pure calcium 
carbonate (limestone) to almost pure calcium-magnesium carbonate (dolomite). 
Limestone is more abundant in the upper part of the sequence and dolomite 
is more common in the lower part. Table 3 lists an analysis of a typical 
sample of dolomite from the Stockbridge limestone. 


This analysis shows that more than 10 percent of the dolomite consists 
of impurities, chiefly silica and alumina. In some localities these im- 
purities are abundant enough to form sandy and shaly beds in the Stockbridge. 
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Table 3.-- Chemical composition of dolomite 11 from the 
StockbridQe limestone 


Determination 


Percent by weight 


Lime (CaD)......................... 


Ferric oxide (Fe203)............... 


29.07 
16.29 
40.76 
2.33 
.47 


Magnesia (MgO)..................... 


Carbonic acid (H 2 C0 3 ).............. 


Alumina (A1203).................... 


Silica (Si02)...................... 


10.17 


To ta 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


99.09 


11 Collected at the Stoneco quarry of the Clinton Point 
Stone Co. about 4 miles south of Poughkeepsie. 
Analysis from RJes, (1901, p. 779). 


The metamorphism of the Stockbridge limestone generally increases in 
intensity from northwest to southeast. In the northwest and west, the 
formation is relatively undisturbed and original bedding is easily visible. 
Fossils have been found in the formation as far south as Clove Valley. 
Farther east, however, as in the Valley of Swamp River, the formation has 
been metamorphosed to a marble and the beds are severely folded. Balk noted 
that the folding is greater in the thin layers than in the thicker ones an
 
that it is greatest near thrust faults. In the southeastern part of the 
county, the marble has been so severely deformed by plastic flow that it 
appears to be wrapped around stronger rocks. South of Pawling, the marble 
contains masses of schist that are folded and faulted into the limestone. 


The deformation of the Stockbridge limestone makes it difficult to 
determine its thickness. In southwestern Putnam County, where the formation 
is relatively undisturbed, the thickness is about 1,000 feet. At Stissing 
Mountain, near Pine Plains in the north-central part of Dutchess County, the 
thickness of the different limestones and dolomites measured by Knopf 
(1946, p. 1211) totals 2,800 feet. The thickness of the carbonate rocks is 
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probably about 1,000 feet in most places in the county. The Stockbridge 
limestone weathers readily and commonly forms valley and lowland areas. In 
the valley of Fishkill Creek, solution cavities filled with clay and sand 
have been reported. 


Hudson River formation. --The Hudson River formation is the most ex- 
tensive bedrock unit in the county. As may be seen from plate 2, it extends 
from the Hudson River in the west to the Connecticut State line in the east, 
interrupted by only a few relatively narrow limestone belts. The name 
"Hudson River slate group" was first used by Mather (1840, p. 212, 256-258) 
for the slaty rocks in the southeastern part of the State. Gordon (1911) 
mapped these rocks in the Poughkeepsie quadrangle as the "Hudson River 
group." Berkey and Rice (1921) mapped the same rocks in southwestern 
Du tches s Coun ty as "Hudson Rive r s ha I es and phy 11 i tes . II I n the sou th- 
eastern part of the county these rocks are referred -to as "Hudson River 
pelite" in publications by Balk (1936) and Barth (1936). In the Copake __- 
quadrangle in southeastern Columbia County, the names EI izavi I Ie shale V I,) -...>";" / 
(mainly 

ambrian, possibly including some Lower Ordovician), Berkshire 
schist (Ordovician), and Trenton black slate (Ordovician) have been used 
by Weaver (1957, pl. I) for rocks that extend southward into northeastern 
Dutchess County. Ruedemann (1942 ) divided the predominantly 
argillace
us 
rocks in the Catskil l qua d rangle,' in northwestern Dutchess County, into 
 
Nassau beds and 
hodack shale (including Bomoseen grit) of Cambrian
 )
 
and the Deepkill sh
e-ana 
rmanskill shale (including the Mount Merino 
member and the Aus tin G I en member) of Ordov i c i an age. As use(t J
tbl
 
__.report, the Hudson River formation i nclu des all the 
I9lll.g
ggJ!tS and 
schistose rocks in Dut
he

_ Co

ty. 


\ 
\ 
} 
/ 

 / 


Although the Hudson River formation is preponderantly argillaceous, 
it includes a large variety of rock types. The lower part of the unit 
contains much sandstone ("gri t") and is locally called bluestone by sO""'le 
well drillers. The unit also contains chert and beds of sandstone, lime- 
stone, and conglomerate. Quartz veins are very abundant. The shale itself 
is locally black, gray, red, or green. 


The metamorphism of the Hudson River formation increases in intensity 
from northwest to southeast, just as in the Stockbridge limestone. At Red 
Hook, in tne northwestern part of the county, the unit is a shale. Th
 
shale grades imperceptibly southeastward into a slate and then into a 
lustrous phyllite. Between the valley of Wappinger Creek and the head
aters 
of Fishkill Creek, it is chiefly a phyllite. Farther southeast, betwe
n 
Fishkill Creek and the Harlem Valley it is predominantly a garnet-bearing 
schist. In the extreme southeastern part of the county, east of Pawling, it 
is a gneissic schist. The gneissic schist in this area contains amphibolite 
lenses and pegmatite intrusions. 
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The change in metamorphism is accompanied by a change in mineral 
composition. In the relatively unmetamorphosed phases of the formation in 
the northwestern and central parts of the county, the chief minerals are 
quartz and mica. In the strongly metamorphosed phase in the southeast, 
feldspar is an important additional constituent. Table 4 includes chemical 
analyses of rocks from various parts of the Hudson River formation, rangin
 
from the relatively unmetamorphosed "sfate" near Lagrangeville to the highly 
metamorphosed gneiss east of Pawling. There appear to be no radical chemical 
differences among the different samples. From the standpoint of mineral 
composition, however, the gneiss shows a greater percentage of feldspar 
(pl
gioclase) and a smaller percentage of white mica (muscovite) than does 
the slate and phyllite. 


The structure of the Hudson River formation, like the mineral com- 
position, changes progressively from northwest to southeast. In the rela- 
tively unmetamorphosed rocks between the valleys of Wappinger Creek and 
Fishkill Creek small closely spaced subparallel joints resulting from slat" 
cleavage are numerous. The spacing of these joints ranges from a fraction 
of an inch to several inches, and is wider in the more sandy parts of the 
formation. Openings of the bedding-plane type can be recognized in this 
area and to the northwest. In the southeastern part of the county, slaty 
cleavage is absent and the rocks are massive. Joints that are present are 
spaced from a few inches to several feet apart, rather than inches or 
fractions of an inch. 


fJ 
The thickness of the Hudson River formation is unkown because the bed
 
in the southeast and east have been severely folded and faulted and because 
elsewhere individual beds can not be traced over long distances. The 
apparent thickness of the formation in Dutchess County ranges from a few 
feet to several thousand feet. Most wells of average depth drilled in this 
unit are not likely to penetrate other rocks unless they are drilled near 
the contact with the underlying limestone. 
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Table 4.-- Chemical and mineral composition. in percent bv weiaht. 
f 
slate. phvllite. schist. and Qneiss of the Hudson River 
formation 


Chemical composition 


Constituent 


Slate 1/ 


Phylitte Y 


Schist Y 


Gneiss !fI 


Si02 66.85 55.40 54.21 66.39 
Ti0 2 .56 .99 I .03 .74 
AI203 13.68 22.33 23.80 15.20 
Fe203 I . 79 1 .30 I .42 2.41 
FeO 3.92 6.82 6.95 3.96 
MnO . 10 . 14 .20 . 15 
MgO 4. 15 2.35 1.94 1 .64 
CaO .10 .38 .36 I .83 
Na20 2.08 1 .02 1 .34 3.48 
K20 2.89 5.45 4. 19 2.73 
P2 0 5 .10 .20 .11 . 16 
CO2 . 18 (.05 
H2 0 + 3.48 3.55 4.28 .88 
H2 0 - . 16 .05 .04 .03 
C Absent 


Total 


100.04 


100.03 


99.87 


99.60 
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Table 4.-- Chemical and mineral composition. in percent by weiqht. of 
slate. phvllite. schist. and qneiss of the Hudson River 
formation (Continued) 


Mineral composition 


Mineral Slate 1/ Phyllite Y Schist 1I Gneiss !jf 
Quartz 43.2 24.6 10.9 31 .6 
Plagioclase 12.8 10.9 36.0 
Muscovite 33.0 40.8 46.4 11 .3 
Biotite 24.0 18.3 
Apatite .2 .3 .4 
'IHyd rox ides" 1 O. 1 
Garnet 7.0 10.0 I .0 
Apatite+calcite .5 
Magnet i te I .2 
Magnetite and i lmeni te 3.9 
Chloride 9.6 
Total 99.3 96.9 92.0 99.8 
1/ Olive-gray slate collected 1.5 miles west of Lagrangevil1e. Plagio
 
c I ase reported as albite. Analyst, A. Wil1man. (From Barth, 193f, 
p . 799 . ) 


Y Garnetiferous phyllite from Chestnut Ridge, west of Dover Plains. 
Analysts, Ellestad and Barth. (From Barth, 1936, p. 802.) 


J/ Augen schist collected southwest of Dover Plains. Plagioclase reported 
as 01 igoclase (23 An.) "Rest" reported as CaO= -0.5. Total reported 
as 100.0 although actual total is 92.0. Analyst, A. Willman. (From 
Barth, 1936, p. 804.) 


!jf Quartz-oligoclase-biotite gneiss 5 miles east of Pawling and about I to 
1.5 miles east of Connecticut State line. Plagioclase reported a! 
An 25. "Rest" reported as AI203 = -0.7, Fe203 = +1.2, CaO = -0.4, 
H20 = -0.4. Anal ys t, A. Wi 11 man. (From Bartfl, 1936, p. 812.) 
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Unconsolidated Deposits 


Unconsolidated material deposited chiefly by glaciers and glacial melt 
water in Pleistocene time, lies on the bedrock in Dutchess County. Minor 
amounts of stream-laid material of Recent age mantle the Pleistocene 
deposits in a few narrow, discontinuous valley areas and in some lakes and 
swamps. The unconsolidated deposits are widespread and relatively thi 
 
at least 
l 
 
reas . The 

 ;est thickness oc
urs in the 90rge 
 
the Hudson _ 
iv
( , where borings for the _ Catskill Aqueduc
Qf Npw Vnrk r.ity 
penetrated several hundred feet of fill: most of which is probably of 
glacial origin. The deepest boring was at the Storm King crossing, near 
the Putnam County line, where bedrock reportedly was encountered at a depth 
of 608 feet below river level. If this reported depth is correct, the 
deepest part of the bedrock gorge probably is somewhat below 608 feet 
because it is unlikely that the drill was situated at exactly the deep
st 
point. The layers penetrated by these borings ranged in composition from 
a mixture of clay and boulders to sand and gravel. 


The Pleistocene drift is divided into three units, shown on plate 3: 
(I) ti_Ll (unstratified drift), consisting of a mixture of rock materials 

eposited dj
ec
Jy_
y_!he__l

; (2) lacustrine deposits, consisting of silt 
and clay laid down in lakes; and (3) sand and gravel deposited in lowlands 
and in lakes from glacial melt water. 


Till. --Till consists of a heterogeneous mixture of rock fragments of 
all sizes from microscopic particles of clay to large boulders several 
feet in diameter. As may be seen on plate 3, it is the most widespread of 
the Pleistocene deposits. 


The till was laid down directly from the glacial ice, which was thick 
enough to pass over the highest peaks in the county, as well as the highest 
peaks of the Catskill and Taconic Mountains. The ice moved in a south
rly 
direction, as indicated by the alinement of grooves and striations on ex- 
posed rock surfaces. Erosion was the dominant process in upland areas. 
Thus, the present-day cover of glacial debris in these areas is generally 
thin (less than 30 feet thick) or absent. Exceptions exist where thick 
deposits of till were laid down beneath the ice in the form of elliptical 
hills known as drumlins. These hills may contain as much as 200 feet of 
clay till. In lowland areas, the dominant process was that of deposition 
and the glacial deposits in these areas are 

 
thick
 For exa
ple, 
well Du 758, about 2 miles southwest of Wappingers Falls, penetrated 140 
feet of unconsolidated material b
fore reaching the Hudson River formation. 


The rock fragments composing the till were derived mainly from th
 
bedrock in the immediate area. In areas underlain by shale, slate, 
phyllite, and schist, the till consists largely of clay. In areas und
r- 
lain by limestone, dolomite, or marble, the till contains numerous calcareous 
pebbles. Six mechanical analyses were made by the U.S. Department of 
Agriculture (Secor and others, 1955, p. 128) of samples of soil in the coun
y 
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derived from glacial till. These samples consisted mainly of calcareous 
sandstone and some admixed shale, slate, limestone, and igneous erratics. 
The samples were collected from progressively greater depths. The analyses 
show that more than half of each sample consisted of silt and clay, and 
that the content of sand and fine gravel increased slightly from a low of 
36.3 percent (by weight), at a depth of 0 to 10 inches, to a high of 43.0 
percent, at a depth of 68 to 144 inches. In some areas, lenses of rela- 
tively clean sand may occur in till. However, sand lenses in till are 
generally thin and of small areal extent. Most of the till is clayey and 
some of it may even be cemented or compacted to form a tough aggregate 
referred to as "hardpan " by local drillers. 


lacustrine deposits. --Stratified drift deposited in glacial lakes 
underlies several areas in the county, notably along the Hudson River and 
in the lowland north of the Hudson Highlands in the southwestern part of 
the county. The approximate extent of these deposits where they compose 
the uppermost unconsolidated deposit is shown on plate 3. As may be seen 
\:
om the plate, they underlie an irregularly shaped and relatively ex- 
I tensive area in the northwestern corner of the county, from the mouth of 
i Crum Elbow Creek north to the county line. In the southwestern part of 
: the county, they underlie numerous small areas from Poughkeepsie south to 
lthe Highlands. 
Woodworth (1905, p. 175) believed that the lacustrine deposits along 
I 
\ the Hudson River were laid down in one large lake, called glacial Lake 
!Albany, which was dammed by a single tongue of stagnant ice. Cook (1942, 
p. 192) suggests, on the other hand, that the deposits were laid down in 
a complex series of small lakes rather than in a single lake. These lakes 
,were largely restricted to the area adjacent to the Hudson River in the 
'western part of the county. Thus, lacustrine deposits either are not 
present in the eastern part of the county or, if present, occupy relatively 
small areas and are covered by other unconsolidated deposits which obscure 
their presence. 


The lacustrine deposits in the western part of the county contain 
\ layers of silt and clay that were deposited in those parts of the lakes in 
! which the water was relatively quiet. The deposits also contain interbedded 
! layers of sand and silt that were laid down near the mouths of streams 
I entering the lakes. At the time the lakes drained, the lacustrine deposits 
\ formed a terrace that sloped westward toward the present channel of the 
\ Hudson River. The altitude of the terrace ranges from about 220 feet near 
\ its eastern margin to about 120 feet near the river. This terrace has been 
, considerably modified by postglacial stream erosion. 


! Sand and Qravel. --Stratified drift consisting principally of sand and 
I! gravel underlies extensive areas in the major stream valleys and in some 
i' tributary valleys. As shown in plate 3, the most extensive deposits are in 
the valleys drained by Fishkill Creek, Sprout Creek, Swamp River, Tenmile 
River, and Wappinger Creek. 
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Most of the sand and gravel consists of stream-laid deposits, called 
outwash, laid down by melt water streams. The deposits range from lay
rs 
of relatively clean sand to layers composed of a mixture of sand and gravel. 
The alternation of layers of coarse and fine material reflect changes in the 
conditions under which the beds were laid down. 
Stratified sand and gravel in the county occurs in four principal ;\ 
forms: kames, kame terraces, valley trains, and deltas. Kames, in the form 
of small conical hills, are relatively common in the extreme southern part ) 
of the county at the northern margin of the Hudson Highlands. They are 
present also between the Hudson River and U.S. Highway 9, about 3 miles I 
south of Poughkeepsie. Kame terraces, relatively flat topped deposits of 
sand and gravel on the sides of valleys are prominent in the valley of 
Swamp River. They have also been observed by Woodworth (1905, p. 121) 
along the Hudson River between Poughkeepsie and the mouth of Wappinger 
Creek. Valley-train deposits are long and narrow deposits of sand and 
gravel underlying valley floors. These deposits underlie parts of man" 
of the principal stream valleys, including those of Wappinger Creek, Fish- 
kill Creek, Webatuck Creek, Crum Elbow Creek, and Tenmile River (pl. 3). 
Delta deposits laid down where melt water streams entered glacial lakes, 
have been mapped at New Hamburg, at the mouth of Wappinger Creek, by 
Woodworth (p. 119) and have been observed also in the Valley of Swamp 
River. There are large deltas also at Rhinebeck and Red Hook. Deposits 
of sand and gravel in the principal stream valleys of the county are 
discussed in greater detail in the section devoted to the occurrence of 
water in unconsolidated deposits. 


GROUND WATER 


Source and Movement 


Ground water occurs in all the consolidated and unconsolidated deposits 
of Dutchess County. Records of 675 wells (table 13) and about 50 springs 
(table 9) provide information on its occurrence in the different deposits. 


Practically all ground water in the county is derived from local 
precipitation. An inch of rain, or snow having a water content equivalent 
to I inch of rain, falling on an area of I square mile yields about 17 
million gallons of water. The average annual precipitation is about 45 
inches, or about 1.6 billion gallons per day, on the 816 square miles of 
the county. 


A large part of the precipitation returns to the atmosphere by evap- 
oration, is transpired by vegetation, or runs off to streams. The rem
inder 
percolates into the ground. The amount of precipitation entering the ground 
depends chiefly on (I) the porosity, permeability, and water content of the 
surficial deposits, (2) the slope of the land, (3) the amount and kind of 
vegetal cover, and (4) the intensity and amount of precipitation. It is 
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evident that more infiltration occurs where rain falls at a slow steady rate 
on flat land than where it falls at a rapid rate on steeply sloping land. 


Some of the water that percolates into the ground is held by molecular 
attraction in the zone of aeration, where some interstices contain air or 
other gases, in addition to water. Water not held by molecular attraction 
percolates downward to the zone of saturation--the zone in which pore spaces 
are filled with water under hydrostatic pressure. Only water in this zone 
is referred to as ground water and is available to supply wells and springs. 


Water in the zone of saturation may be unconfined or confined. Where 
the water only partially fills a permeable bed, its surface, called the 
water table, is free to rise and fall and the water is said to be under 
water-table (unconfined) conditions. Where water completely fills a 
permeable bed that is overlain by a relatively impermeable bed, its surface 
is not free to rise and fall (although the hydrostatic pressure of the 
water may fluctuate) and the water is said to be under artesian (confined) 
conditions. Water under artesian conditions will rise in a well above the 
zone in which it was encountered, though not necessarily above the land 
surface. The total number of flowing wells in Dutchess County is quite 
small; only 20 of the 675 wells listed in table 13 are reported to flow 
for all or part of the year. The remaining wells either tap artesian water 
that is not under sufficient pressure to rise above the land surface or tap 
water that is under water-table conditions. 


The top of the zone of saturation, the water table, follows the con- 
figuration of the land surface and is at a higher altitude beneath hills 
than beneath valleys. However, the top of the zone of saturation is 
generally at a greater depth beneath hills than beneath valleys, and there- 
fore the water table is flatter than the surface topography. Depths to 
water have been reported for about 470 of the 675 wells in table 13. 


Ground-water levels fluctuate in response to changes in the amount of 
water in storage in the ground. This quantity reflects the balance betwee
 
recharge and discharge. Thus, recharge from rain or melting snow causes a 
rise in water levels. Discharge from wells, springs, or seepage into 
streams in excess of recharge results in a decline in water levels. The 
fluctuation of ground-water levels follows a fairly regular pattern. 
Normally, water levels begin to rise in the late fall when plant growth 
stops and evaporation losses are reduced. The levels remain relatively 
unchanged during the winter or decline slightly. Precipitation in the 
spring before evapotranspiration losses have become significant generally 
causes a rise in ground-water levels. Water levels begin to decline in th
 
late spring when the transpiration of plants and evaporation losses consum
 
most of the precipitation. However, the extent of these seasonal fluctu- 
ations differs markedly, both between different types of deposits and 
between different topographic situations. The largest fluctuations, 
ranging from 10 to 20 feet, generally occur in wells in the relatively 
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impermeable deposits, such as till, and in wells in bedrock underlying the 
hills. The smallest fluctuation, ranging from 5 to 10 feet, generally occur 
in wells in the more permeable unconsolidated deposits, such as sand a
d 
gravel
 and in wells in bedrock in the valleys. 


In an effort to obtain information on the fluctuation of water levels 
in Dutchess County, observations were begun in the fall of 1948 in well 
Du 321 on the Vanderbilt Mansion National Historical Site in the village 
of Hyde Park about 5 miles north of Poughkeepsie. The observations were 
temporarily discontinued between 1950 and 1953. In April 1953, a con- 
tinuous water-stage recorder was installed on the well which is 128 fe
t 
deep; the depth to which it is cased and the type of material penetrated 
by the well are unknown. A graph of monthly water-level measurements at 
the well and monthly precipitation at Poughkeepsie are shown in figure 4. 
The graph of the water level from 1948 to 1950 more or less follows th
 ex- 
pected seasonal pattern. However, soon after measurements were resumed in 
1953 it became apparent that the water-level fluctuations depart considerably 
from the normal seasonal pattern. A graph of cumulative departures of pre- 
cipitation from the monthly average is also shown on figure 4. It may be 
observed that there is a relatively close correlation between the water 
level in the well and the cumulative departure of precipitation. The water 
level in the well fluctuates in response to changes in barometric pressure. 
The charts from the continuous water-stage recorder show also the presence 
of tidal fluctuations. Although there is a possibility that these flu
tu- 
ations result in part, at least, from tides in the Hudson River, a pre- 
liminary study indicates that they are due principally to earth tides. 


The water-bearing characteristics of the unconsolidated deposits and 
the bedrock differ widely. Much of this difference is due to the type of 
openings in which the water is stored-- primary openings, consisting of 
intergranular pore spaces, or secondary openings, developed along joints, 
bedding planes, and faults. Most, if not all, of the water in the unc
n- 
solidated deposits is contained in primary openings. In the bedrock, on 
the other hand, most of the primary openings have been reduced in size by 
cementation, compaction, and crystallization. Thus, most of the water in 
bedrock occurs in secondary openings. The quantity of water that may be 
stored in a deposit depends on the porosity, or the percentage of the total 
volume of the deposit that is occupied by pores and other openings. 
Although no porosity determinations have been made for the deposits in 
Dutchess County, it may be assumed, on the basis of determinations mad,
 on 
similar deposits in other parts of the country, that the porosity of the 
unconsolidated deposits ranges from about 10 to 20 percent for till to 
about 15 to 35 percent for sand and gravel. The porosity of the bedro
k, 
on the other hand, is considerably lower, probably not exceeding 2 or 3 
percent in most places. Therefore, the quantity of water stored in a 
given volume of bedrock is 5 to 15 times less than the quantity stored in 
an equal volume of unconsolidated deposits. 
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The rate at which water moves through deposits, and thus the reaciness 
with which it is available for withdrawal from wells, is controlled by the 
permeability of the material. Permeability, which is related to the s'ize 
and degree of interconnection of pore spaces and other openings, is ncrmally 
very low in bedrock, till, and fine-grained unconsolidated deposits, such as 
silt and clay. It is moderately high in deposits of coarse sand and in 
deposits of sand and gravel. 


In view of these significant differences between the water-bearing 
characteristics of the unconsolidated deposits and those of the bedrock, 
the following discussion of the occurrence of ground water in Dutchess 
County is divided into two sections, one devoted to the unconsolidated 
deposits and one devoted to the bedrock. 


Occurrence of Water in Unconsolidated DeDosits 


Unconsolidated surficial deposits overlie the bedrock almost everywhere 
in Dutchess County. These are divided into two units on the basis of their 
water-bearing characteristics. The first consists of unstratified deposits 
termed "till," which predominate in upland areas, and the second consists of 
stratified deposits of gravel, sand, silt, and clay, which predominate in 
valley areas. 


Deposits in Uplands 


Till, a mixture of rock materials ranging in size from clay to large 
boulders, is the principal unconsolidated deposit'on the hills (pl. 3). 
Although till is generally unsorted and unstratified, in a few areas it 
contains lenses or irregular bodies of sand and gravel. Till overlying 
limestone generally consists of clay mixed with grains, pebbles, and cobbles 
of limestone, whereas till overlying slate and schist consists princip
lly 
of clay mixed with a little quartz sand, and a small percentage of san
stone 
pebbles and cobbles. Granite and gneiss are generally overlain by a sandy 
till containing an abundance of large boulders. T ill generally ranges in 
th i ckness f rQ!!L .19_.tQ--2-P_ .f

 
_ on hi I LtoQ.s__to __20
.
J:Q_4!L_ fee t on the s lopes. 
However, in a few valley areas and other places it is more than 100 fe
 
 
thic k
 Its greatest thicknesses are generally found in drumlins-- low, 
elliptical hills shaped by the Pleistocene ice sheet. Osborne Hill , about 
4 miles north-northeast of Beacon in the southwestern part of the county 
(pl. I), is believed to be a drumlin. Well Du 455, on the east side of 
this hill, penetrated about 120 feet of till, as shown in the log in 
table 12. 


Glacial till is not a productive water-bearing deposit because of its 
poor sorting and high clay content. Water in usable quantities can generally 
be obtained from till only from large-diameter wells, which provide a large 
area for the infiltration of water and a large volume for the storage of 
water between peri ods of use. The average yi e I d of the six we II s for ,"h i ch 
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yields have been reported is 3 gpm (gallons per minute) with a range from 
I to 4 gpm. The yields of most wells that draw from till are not known, 
because pumps are operated for only short periods and draw largely from 
water stored in the well. In general, wells tapping till may be expected 
to yield only a few hundred gallons a day. 


The permeability of till is very low, and hence the movement of ground 
water into and through the deposit is extremely slow. As a result, most of 
the precipitation on areas underlain by till either runs off on the surfac
 
or is intercepted by plants to satisfy transpiration needs before it can 
reach the water table. Most wells drawing water from till are dug only a 
few feet below the water table. Thus, during dry periods many of these 
wells either "go dry" or fail to yield the required quantity of water. 
Most wells in Dutchess County reported to have been inadequate one or more 
times since construction, or to have failed completely, are dug wells 
tapping glacial till. Many of these wells are on hills, and the failures 
are largely due to seasonal decline of the water table. 


Deposits in Valleys 


The thickest unconsolidated deposits in Dutchess County occur in 
valleys and other lowland areas. These deposits consits of (1) till, 
(2) fine-grained stratified deposits of silt and clay, and (3) coarse- 
grained stratified deposits of sand and gravel. Plate 3 is a map of the 
county showing the principal unconsolidated deposit in each area. Areas 
shown as underlain by till generally do not contain any other unconsolidatr-d 
deposit. Till in many of the valley areas underlies low irregularly shaped 
hills that are surrounded by stratified deposits. In other a.reas, as at 
Pawling in the southeast corner of the county, the till extends from the 
uplands across the lowlands as a relatively continuous sheet. Till in the 
lowlands is generally thicker than in the uplands. 
_ay erage thickness 
is probably between 25 and 50 feet, though the actual thickness in some 
areas exceeds 100 feet. The water-bearing characteristics of the till are 
similar to those of the till in the uplands. 


The fine-grained stratified deposits are widely distributed throughout 
most valley areas. Those areas in which the unconsolidated deposits consist 
entirely or almost entirely of c lay and sil
 are shown on plate 3. However, 
fine-grained stratified deposits are present also in many of the areas sh
'
 
on the map to be underlain by sand and gravel. In these areas the clay and 
silt may either overlie, be interbedded with, or underlie the sand and gra,'el. 
Plate 3 shows that most of the areas in which clay and silt is the princip"l 
unconsolidated deposit are in the w

!

n p-
-t
f tne county , eithe r 

dj
c


_to
r near .the
H ud
nn R;ver. These deposits are generally less 

 50 feet thick , although they are as much as 125 feet thick in t he ar e" 
border i ng the Hudson River south of Rhinebeck. 
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In view of the extremely low permeability of the clay and silt, the 
deposit will not yield water in usable quantities to wells and springr. 
In those areas in which clay and silt is the only or the principal unr.on- 
solidated deposit, ground-water supplies can be obtained only from th
 
underlying bedrock. Although clay and silt is not important as a source 
of water, it exerts considerable influence on the occurrence of water. 
On the terraces adjacent to the Hudson River in the northwestern part of 
the county the clay and silt retards or prevents recharge to the under- 
lying bedrock. Conversely, in the lower parts of many of the valleys the 
clay and silt retards upward leakage of water from the underlying bedr of 
sand and gravel and bedrock. In these areas the water in the sand an
 
gravel and in the bedrock occurs under artesian conditions, and in a few 
places is under sufficient pressure to flow at the land surface. 


The sand and gravel is the most productive water-bearing deposit in 
the county. Plate 3 shows that this material underlies most of the lower 
part of the main valleys and many of the larger tributary val1eys. Tt'
 
sand and gravel appears to have been laid down by swift-flowing strears 
of glacial melt water which were heavily laden with rock debris deriv
d 
from the melting ice. As both the character and the amount of rock d
bris 
carried by the streams varied considerably from time to time, the thir.kness, 
character, and extent of the sand and gravel deposits vary considerably 
within relatively short distances. The beds of sand and gravel are arsoc- 
iated with beds of silt and clay almost everywhere. In some areas wells 
penetrate as many as two or three distinct layers of sand and gravel, 
which are interbedded with layers of silt and clay. The lay ers of sa rd 
and _-.9!"
v
L
I
_9


X91Iy less than 25 feet thi ck, al t ho
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Deposits of sand and gravel are utilized extensively as a source of 
water supply. In these deposits small-diameter driven wells with scr
ened 
drive points will generally yield water in sufficient quantity for donestic, 
farm, and small commercial needs. The moderate to large quantities of water 
needed by municipalities and industries can generally be obtained from 
large-diameter drilled wells. According to the quantity of water required 
and the character of the deposit, such wells may be either screened or 
finished with open-end casings. A comparison of the yield of screene
 and 
unscreened wells is shown in table 5. The yield of unscreened wells for 
which records were collected ranged from 3 to 200 gpm and averaged 38 gpm. 
The yield of screened wells ranged from 20 to 800 gpm and averaged 31P gpm. 


The thickest section of unconsolidated deposits in the county un
er- 
lies the present channel of the Hudson River. These deposits range in 
character from clay and silt to gravel and boulders. Berkey and Rice (1921, 
pl. 47a) indicate that more than lOa feet of sand underlies the river in 
the southeastern part of the county, about 0.1 mile north of the Putnam 
County line. The sand underlies about 100 feet of silt and clay and is 
underlain in turn by clay and by gravel, cobbles, and boulders. The rand 
is not continuous across the river but lenses out laterally. It also 
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Table 5.-- Yield of screened and unscreened drilled wells 
taDDinQ sand and Qravel in Dutchess County 


Unscreened wells Screened wells 
(open-end casing) 
Well Yield Well Yield 
numbe r (gpm) number (gpro) 
Du 99 180 Du 84 160 
Du JOO 100 Du 85 J50 
Du 225 5 Du 87 20 
Du 226 20 Du 166 250 
Du 228 10 Du 167 250 
Du 247 18 Du 470 600 
Du 254 20 Du 487 250 
Du 327 14 Du 630 1/800 
Du 357 18 Du 669 60 
Du 377 25 Du 789 430 
Du 425 30 Du 792 225 
Du 429 50 Du 793 625 
Du 431 8 
Du 435 12 Average 318 gpm 
Du 465 18 
Du 472 200 Range 20-800 gpm 
Du 490 3 
Du 491 10 
Du 496 25 
Du 526 25 
Du 552 40 
Du 694 20 
Du 722 100 
Du 853 11 
Du 975 5 
Du 991 30 
Average 38 gpm 
Range 3-200 gpm 


1/ Of totaJ yield of 1,400 gpm, 800 gpm is reportedly obtained 
from sand and gravel. 
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lenses out both upstream and downstream, as shown by the results of drill- 
ing for the Delaware Aqueduct at Chelsea, about 10 miles north of the 
Putnam County line. Here much of the material consists of clay and ot
er 
fine sediments. No wells are known to draw water from the stratified 
deposits underlying the channel of the river in Dutchess County. 


Occurrence of Water in Consolidated Rocks 


Joints, faults, bedding planes, and other openings serve as main 
channels for the storage and movement of water in the bedrock. The yield 
of wells in bedrock is determined primarily by the size, abundance, ai
 
continuity of these openings. Joints are the most important openings 
because they are numerous and widespread. Most of the major joints ii 
Dutchess County dip relatively steeply and strike northeast, in conformity 
with the regional geologic structure. Cross joints and randomly orieited 
joints also are abundant locally. The spacing of joints generally rai?eS 
from a fraction of an inch in parts of the Hudson River formation to 
several feet in the more massive rocks such as the undifferentiated granite 
and gneiss and quartzite. 


Faults are fractures along which recognizable differentia) movem€
t of 
appreciable extent has taken place. They occur in all the consolidat£
 
rocks in Dutchess County, and their trend is northeast. Many of these 
faults, in whole or in part, are buried beneath unconsolidated materiel 
because they form weak zones beneath valley areas. The location of t

 
more important faults mapped in the county is shown on the bedrock mar 
(pl. 2). Some faults have been filled with minerals of igneous origir and 
their permeability may not differ much from that of the surrounding rc
ks. 
However, a brecciated fault that has not been cemented may be very per- 
meable. Such a fault apparently was penetrated by well Du 630, which was 
drilled for the city of Beacon. The log of this well (table 12) shows that 
after penetrating about 90 feet of unconsolidated material, the drill 
entered a zone of decayed rock fragments mixed with clay. Disintegrat'
d 
limestone mixed with clay was present to a depth of 370 feet. The eXe
t 
depth to bedrock _in the well is uncertain because of the disintegratic'"1 
of the rock. Of the total yield of 1,400 gpm, about 600 gpm was reportedly 
obtained from the bedrock. When the well was pumped, the bedrock, which 
was reported to be very soft, caved continuously. 


The consolidated rocks in Dutchess County generally yield small to 
moderate supplies of water. The average yield of about 450 wells, as 
summarized in table 6, is about 17 gpm and the range is from 0 to 220 gpm. 
The yield of wells tapping the bedrock depends on several factors, th
 most 
impottant of which are (1) type of bedrock, (2) type of overlying unCC"1- 
solidated deposits, (3) topographic position, and (4) occurrence of jc'ints 
and other secondary openings. 
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Table 6.-- Yield of wells taDDinq bedrock in Dutchess County 


Number 
Yie1d (gpm) of Rema rks 
Water-bearing unit wells 
Average Ranae 
Low High 
Hudson River formation 16 0 135 311 Host wells tap slcte 
or phyllite; fe
 
tap schist or 
gneiss. 
Stockbridge 1imestone 22 1 220 118 Does not include 
well Du 630. 
Cheshire quartzite 10 2 30 5 Includes 3 wells 
penetrat i ng bott' 
quartzite and 
other rocks. 
Undifferentiated granite II I 45 20 
and gneiss 
All bedrock combined 17 0 220 454 


Table 6 shows that the yield of wells is related to the type of bedrock. 
The Stockbridge limestone is the most productive bedrock formation in the 
county, yields averaging about 22 gpm and ranging up to 220 gpm. The larger 
yields may indicate that joints and other openings in this formation have 
been enlarged by solution, although the lack of outcrops and generally thick 
cover of unconsolidated deposits effectively prevent observation of 
solutional effects. The Hudson River formation, which is the most wide- 
spread bedrock aquifer, is the second most productive. Yields from 311 
wells in this unit average 16 gpm and range up to 135 gpm. The yields of 
25 wells tapping granite and gneiss and the Cheshire quartzite are generally 
small, averaging about 10 or II gpm. Although some of these averages are 
based on a comparatively small number of records, they are believed to be 
representative. For example, the yields of 288 wells tapping granite and 
gneiss in adjacent Putnam County (Grossman, 1957, table 8) average II gpm. 
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The type of overlying material has an important effect on the yield 
of wells in bedrock. Table 7 shows that the average yield of wells 
tapping bedrock that is overlain by sand and gravel is more than 30 gr m . 
By contrast, the average yield of bedrock wells where the overlying meterial 
consists predominantly of clay or till is only about 13 gpm. Deposit
 of 
sand and gravel store large amounts of water and transmit water readily to 
the underlying bedrock where hydraulic continuity exists between the two 
materials. However, some of the large yields reported from bedrock wells 
overlain by sand and gravel may result from leakage of water from the over- 
lying permeable deposits directly into the well. The yield of wells in 
bedrock where the overlying unconsolidated deposits are absent or are less 
than 10 feet thick is about the same, or only a little greater, than cf 
wells where the overlying deposits are thicker but consist of impermeeble 
till or clay. Thus, it may be concluded that thick but impermeable deposits 
which tend to retain the water above the bedrock have about the same effect 
on yield of bedrock as no overlying material at all. 


Topographic location apparently affects the yield of bedrock wells in 
some areas (Ellis, 1909, p. 101). In Dutchess County, the yield is 
generally highest from bedrock wells situated in valleys and is lowest on 
hills. Table 8 shows that the average yield of wells in valleys is ab
ut 
20 gpm compared to an average of about 16 gpm for wells on hillsides end 
an average of about 12 gpm for wells on hilltops. The Cheshire quartzite 
is not included in the table because only a few records of wells drawing 
from this formation are available. The influence of topography on th
 
yields of wells apparently stems, at least in part, from the fact that the 
water table is generally closer to the land surface in valleys than o
 hills. 
Thus, wells of the same depth penetrate a greater thickness of saturated 
material in valleys than on hills and yield more water, other things 

ing 
equal. . 


It should be emphasized that the factors affecting the yield of 
'ells 
in bedrock are interdependent and tend to operate in the same directien. 
Thus, most wells drilled in valleys have comparatively large yields net only 
because of their favorable topographic location but also because the bedrock 
there is more permeable and is more likely to be overlain by Permeabl
 sand 
and gravel. Similarly, most wells drilled On hills yield smaller quantities 
of water not only because of a less favorable topographic situation, but 
also because the bedrock is less likely to be overlain by permeable deposits. 
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Table 8.-- Yield of wells in bedrock in relation to tODOQraDhv 


Yield (gpm) 
Range Nurrber 
of 
Type of bedrock Topography Average Low High we 11 s 
Hilltop 14 0 40 30 
Hudson River formation Hillside 16 0.5 120 168 
Valley 17 2 135 116 
Hilltop 10 1 20 7 
Stockbridge limestone Hill side 17 3 80 45 
Valley 26 1 220 71 
Undifferentiated Hilltop 4 3 5 2 
granite and Hill side 11 1 45 15 
gneiss Valley 13 7 30 5 
Hilltop 1/12 0 40 39 
All bedrock combined Hillside 1/16 0.5 120 228 
Valley 1/20 1 220 192 
All locations 1/17 0 220 459 
combined 
- 


1/ Weighted average. - 
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Recoverv of Water 


Construction and Development of Wells 


Ground water in Dutchess County is obtained principally from drilled 
and dug wells. Of the wells 1 isted in table 13 about 85 percent are 
drilled, about 10 percent are dug, and 5 percent are driven. The per- 
centage of dug wells actually present in the county is probably greater 
than indicated in the table, because records of more drilled wells were 
collected than of other types of wells in order to obtain detailed sub- 
surface information. 


Driven wells can be used to obtain water at low cost in those valleys 
in which sand and gravel occur at shallow depths such as that of Sprout 
Creek. Such wells are constructed by driving a string of pipe, generally 
It to 2t inches in diameter, with a screened drive point at the bottom. 
The pipe is driven with a maul or a heavy weight; hence, the depth of such 
wells is limited by the frictional resistance of the material penetrated, 
by the presence of large boulders, and by the depth to bedrock. The average 
depth of 20 driven wells listed in table 13 is only 18 feet and the maximum 
is about 30 feet. The yield of driven wells is generally less than 10 gp
. 


Dug wells were formerly in wide use for domestic supplies and for 
stock. They are still used for some rural supplies because they do not 
require specialized skill and expensive equipment for construction. These 
wells range from 2 to 40 feet in diameter. The large infiltration area 
and the large volume available for storage of water between periods of use 
in these wells permits optimum recovery of water from glacial till. How- 
ever, it is difficult to dig such wells more than a few feet below the 
water table, and many dug wells go dry during droughts because the water 
table declines below the bottom of the well. Most of the wells in the 
county that are reported to have gone dry one or more times are shallow dug 
wells. The difficulty of protecting dug wells from pollution also has 
contributed to the gradual decl ine in their use. 


Infiltration galleries are used in some areas to obtain water from 
sand and gravel. The only installation of this type reported in Dutchess 
County serves the public-supply system of Millbrook. This system consists 
in part of two infiltration galleries of 18-inch tile laid with open joints 
in a trench backfilled with gravel. The galleries are connected to a 
collecting well (see Du 94 in table 13). The system supplies 130,000 gpd. 


Drilled wells, which are now in wide use in the county, are the only 
wells capable of penetrating bedrock to any appreciable depth. The averaq
 
depth of 507 drilled wel Is (table 13) is about 170 feet and the range is 
from 15 to 1,270 feet. The two drilling methods most widely used in the 
county are the hydraulic-rotary method and the cable-tool method. The 
cable-tool method, locally called "chopll drilling, excavates a hole by the: 
cutting action of a chisel-edged drill bit which is alternately raised an
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dropped. The repeated percussion breaks the formation into small fragments 
which become churned and mixed into a sludge. The sludge is removed from 
the hole from time to time with a bailer. In unconsolidated materials, 
well casing is driven down, as drilling proceeds, to keep the hole from 
caving. The part of the well in bedrock is generally uncased. 


After completion of dri II ing, a well may be "treated l' or "developed" 
to increase its yield. Dynamiting was formerly a favored method of develop- 
ment in bedrock wells. Records of 13 dynamited wells in Putnam County 
(Grossman, 1957, p. 32) suggest that dynamiting is more effective in in- 
creasing yields in competent rocks such as granite and gneiss than it is 
in relatively incompetent rocks such as shale. 


Springs 


Springs are relatively unimportant as sources of water supply in the 
county because of their low flow and wide fluctuations in yield. Springs 
occur where ground water discharges naturally at the land surface, as in 
the steep hilly areas in the southern and southeastern parts of the county. 
Springs examined during the present investigation range in size from small 
seeps, in which a small quantity of water trickles from small openings 
during wet weather, to larger ones which discharge more than 50 gpm. 


Table 9 lists data on 52 springs for which relatively complete in- 
formation was obtained. Most of these springs are small. The reported 
average yield of 39 of the springs is about 9 gpm with a range from 0.5 to 
75 gpm. About two-thirds of these springs are reported either to go dry 
or to decline in yield during periods when the precipitation is deficient. 


Utilization 


Ground water is widely used in Dutchess County but most individual 
supplies are small. Hence, the daily withdrawal is small, probably 
averaging about 7 million gallons in 1950. Water for farms and rural 
homes not served by municipal systems is obtained almost exclusively from 
wells and springs. Homes and industries in municipal areas generally 
obtain water from public systems. In 1950 about 55 percent of the total 
population of 136,781 was served by public supplies. 


Public Supplies 


Of the 24 public supplies in Dutchess County listed in the last 
compilation of the State Department of Health (1954), 12 use ground water, 
9 use surface water, and 3 use both ground water and surface water. The 
smaller communities generally use ground water. Information on the springs 
and wells used for public supplies is given in tables 9 and 13. Chemical 
analyses of water from some of the wells, springs, and surface streams used 
as public supplies are given in table 10. Brief descriptions of the m
re 
important systems are given below. Population figures are from the 1950 
U.S. Census and all figures for consumption are reported. 


- 39 - 



.;.. 
a. 
a. .;. c:n .;. ..... 
:J C 0 
1/1 U c:n u 
0 1/1 C 0 "0 

 ..... 1/1 ..... (tI .;.. 
1/1 (IJ >- 1/1 (IJ 
..0 (IJ U (tI (IJ .!:. ..... 
(tI > 0 1- > 1- 
"0 1- a. 0 (IJ 
c a. 1/1 ..:t a. 
(IJ 1/1 (IJ .;. 0 
..... .Y. a. "0 1- 1- "0 "0 1- 
Ii; :J 1- (IJ C 0 0 u C 1/1 C a. 
c (tI "0 (tI 
 4- 4- B (tI (IJ (tI 
E 0 1/1 a> c 
1- E (IJ (IJ (IJ 1- 1- 1- 1/1 ell :J <I) 0 
..... ex: 1- 1/1 (\) (IJ (IJ (IJ 1/1 "0 0 1/1 1/1 
1/1 1- 0 :J > ..... ..... > :J .!:. :J :J 0 
:J (IJ E 0 (tI 1\1 /C 0 0 0 1/1 
"0 a. .!:. ..... 
 
 .t::. N .!:. .t::. Ii; 
C 1/1 
1/10 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
C
 (\) (IJ (IJ ..... (\) ..... (IJ II) (IJ (\) (IJ.::t. a. 
0 a. .- u tn 
"0 
 (IJ tn a. a. :J :J 0. a. a. a. 0 m 
c ..:t 0.1- 0.1- a...... 
(tI..c a. a. 0.4- a...... a. a. a. a. 0.1/1 
c:n(tl :J :J :J :J :J :J :J :J :J 
 :J :J 
..... 0 tn en en tn tn tn en tn en 0 
u E A 
C 
..... 0..- E E E E E (IJ (IJ (IJ E t 
1/1 c:n (IJ 1- E E E 1- E E E 1- 1- 1- E E c c c E 1- E 

 1/1 1/1 (tI 0 0 0 (tI 0 0 0 (tI CD 10 0 0 0 0 0 0 (tI 10 0 
::> LI.. 0 0 0 LI.. U U U LI.. LI.. LI.. 0 0 :z :z :z 0 LI.. LI.. 0 
0 >-1/1 
"0 10 >- 
"0 
 0::> 0::> 
E A 1- 10 ..:t 0::> 0::> 0::> ..:t 
.;.. C 0::> m ..:t ..:t ..:t m 
0 (\) 10 ..:t m m m 
O
 a. m 0 0 0 0 0 0 0 
a. 
.A a. 1/1 10 "0 ..... "0 >- >- "0 "0 
 "0 "0 ..... "0 
Ii; :J C U >- a. :; a. 
1/1 0.- 10 (IJ :J :J <I) 

 E x: tn ..., ..., c:( tn 
U U (IJ 
1- ._ (tI'!:' 


 c:nu 
lJ"\ ,..... ,..... \.0 ,..... ..:t /"f"\ 0 0 0 m 
lJ"\ ..:t lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ lJ"\ ..:t 
0 a. "0 _ 
U a.ro 
01_ 
Atn 
..... Ea.. 
c 0 
:J U 1/1 1/1 
0 .Y. "0 C 
U 1- lJ"\ lJ"\ lJ"\ 
(tI 
 .; 
1/1 (IJ E lJ"\ lJ"\ lJ"\ 0 lJ"\ ..:t ..:t 0 0 0 
1/1 1/1 (IJ N N 
(IJ ::> ex: 
.!:. 
U 
..... 
:J 
0 
C (IJ 
> 
C (tI C (IJ C C C 
1/1 0 1- 0 C 0 0 0 
C ..... 01 0 a; 
"0 "0 ..... ..... ..... (IJ ..... ..... 
1- rv C "0 C (tI 1/1 10 > 10 > (tI 
01 E 10 C 10 E 
 E 10 E 10 E 
c 1- 1/1 (tI 1/1 1- 1- 1- 1- 1- 1- 
1- C 0 0 0 c:n 0 c:n 0 
0 ..... (IJ "0 (IJ 4- 4- ..... ..... 
"0 10 .- C C C (IJ (IJ 

 (IJ ..... 1- 0 (IJ (tI (IJ 1- 0 0 (IJ 1- 0 C 1- 0 0 C 1- 0 0 0 
..0 (tI (IJ U 1/1 U <I) c:n (IJ (IJ <I) (IJ (IJ 
U I E > "0 0 B > "0 "0 "0 > "0 U > "0 "0 U > "0 "0 "0 
(IJ 1- 1- ..... (IJ 0 0 
<I) 0 ex: 1/1 c 1/1 ex: 1- ex: ..... ex: ..... ex: 
(\) ..... ..... (IJ ..0 1/1 1/1 
1/1 It) C (IJ U (IJ C .Y. C C C 
4- :3 0 0 a:: 0 u 0 (IJ 0 (IJ 0 
1/1 a.. ..... 1/1 0 1/1 a:: 1/1 a:: 1/1 
0 "0 1/1 "0 ..... "0 "0 "0 
:J :J en :J :J :J 
1/1 :I: (IJ :I: :I: :I: :I: 
"0 
1- a.. 
0 
U (IJ 
(IJ = 1/1 > 
ex: a. 0 
I 1/1 It) ..0 
 
I (IJ E (tI (IJ 

 > 
..0 U (IJ (IJ ..... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lJ"\ 0 0 0 0 0 
2 "0 
 (IJ 0 N 0 0::> 0::> ..:t 0 0 0 0::> 0 m \.0 \.0 N N \.0 N ..:t 0 
(IJ .!:. :J (IJ \.0 \.0 0::> ,..... ..:t N ..:t ..:t lJ"\ \.0 ,..... 0::> \.0 _T /"f"\ /"f"\ /"f"\ 0 °A ....... 
a. ..... (tI..... 
..0 4- 10 (IJ 
10 0 1- 1/1 
I- c:n :;( 
1/1 C 0 
0 a. 
0.- B 
..0..... 
E (tI 
>-c E 
1/1 (tI 0 c 
a. 1- 0 
C 4- tn 
0 X C 
.- W "0 '0 1- "0 (IJ 
.....= 
 1/1 (IJ C <I) ..... 
(tI ..... 10 0 > 10 <I) It) 
 .::t. ..... 
U"O (tI C 1/1 .!:. 5 10 C >- U (IJ 
0 (IJ E 1- It) 1/1 U I- >- > It) .::t. 0 
(IJ (IJ en 1- (\) ..... (IJ ..0 ..... 1/1 co 
..... ..... C 1- :J ..0 > ..... ..... .Y. C "0 10 1\1 tn ..... 
..... .- 1/1 6 0 U 10 (IJ .Y. 1/1 C U (IJ c :z tn 1- 0 -5 x: 
0..... (IJ u U ...J 0 0 0 10 0 :J U 0 C .Y. <I) ..0 0 
C 0 0 0 x: 10 ex: x: >- 1- a. 0 (IJ c 
c (IJ ..... .!:. 1- "0 1- a.. "0 :::- "0 1- C 0 e ...J ..0 "0 IJ.) 
0 1- a. ..0 :J >- (IJ 0 > 10 .!:. 
.- C (IJ (IJ -5 :I: C 1- ..., :::- .!:. a.. c N a. 
..... 0 (IJ ..0 1/1 Ii; .!:. C ..... 
 .t::. 
 
(tI.- > 0 0 1- -3. 0 <I) .d. 
 c (IJ 
 0 
c ..... (\) ex: ..., x: c:( en ..., :I: <: :z ..., w tn 
(tI U 
(IJ 
0.1/1 (tI 
X (\) w w w w 3: 3: 3: 3: w w w w 
 LL.I 
 :3 :3 w w w 
<I) (IJ 1/1 m lJ"\ m \.0 \.0 N /"f"\ N \.D \.D 0::> m ..:t ..:t: ....... ,..... ,..... 
(IJ 0 ..0 ..0 
 
 
 
 ..0 0 ..0 ..0 ,...: 
1- 1/1 (IJ /"f"\ N N \.0 /"f"\ lJ"\ lJ"\ 
0 > 
LI.. 0 C 
..0 0 
(tI tn en en en :z :z :z :z en en en en :z en :z :z :z en en en 
..... lJ"\ /"f"\ ..:t: lJ"\ \.D ,..... /"f"\ 0 \.0 \.0 0 0 N ..:t ,..... \.0 ..:t /"f"\ 
C (IJ (tI 0 ,...: .; ..0 
 ..0 
 00 
 
0 "0 U N 0 \.0 /"f"\ \.0 /"f"\ N 0::> 
B 0 
..... ...J 
10 :: :: 
u > > > > > > > > > > > > > > > > > > 
0 ::t /"f"\ /"f"\ /"f"\ /"f"\ ..:t ..:t ..:t ..:t /"f"\ /"f"\ /"f"\ M ..:t /"f"\ ..:t ..:t ..:t /"f"\ /"f"\ M 
...J 
011- a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. 
c (IJ en VI en tn en en en en en en en en en en en en tn tn en en 
.- ..0 N /"f"\ ..:t lJ"\ \.0 0::> m 0 N /"f"\ ..:t lJ"\ \.0 ,..... 0::> m 0 
1- E N N 
a.:J 
en c :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J :J 
0 Q 0 Q Q 0 0 0 Q 0 Q 0 0 0 0 Q 0 0 0 0 
40 



VI ,; 
\40- -a 
4- o 0 0. eu 
0 0'1 U 
0 I- 

 -a I- 
 e 
0 I 10 eu 0 >- 0 
"0 4- e eu a._ 0 
/0 e VI 0 .s:: /0 o. ::I "0 
eu .- I- 4- eu 0 e- 4- , eu 
.L:- eu 0,- 0.- 0 00 VI 
E .., eu"O \0 C e /0 
0 a./O VI a. 0'10. E VI 
 VI eu 
M 0'1
 -a a. /0 0'1 "0 a.0 "0 U 
0 ::I l- e 0'1.- 0 
 
 
VI .;. 1./'1 1/1 .- en euo /0 .., e 1/1"0 
.::L "0 eu"O I- >0 M/O I- 0 /0 0 
l- e 0 0,- I- eu /00 VI - .., eu 
 ::I 
 
 .L:- .- 
/0 /0 2 .....- /0 a. eu a. C 1/1 .., >- l- 
E a..L:- e.::L '.M 1/1"0 a. e e a. 0> e >-eu 
eu eu 1/1 1/1 a.o e 0 0 
 ::1- .- e 0 e E :;; 0. 
a:: 1/1 eu eu ::J I- 0 1/1 0 eu 0 l- I- ::I .., l- /O 
::J > een 0 .., .., .L:- .- eu .., 0. a. 1/1 /0 a. E eu I- 
0 1/1 /0 1/1 /0 :>- l- E /0 1/1 1/1 1/1 e ::I 1/1 I- .., /0 
.L:- 0'1 eu'" "0 e M a. a..., eu 0 c- O I- eu 
0 e 1/1 .- 4- 0 0'1.- 1/1 Iii 0 eu ro e 0 >- 
1/1 1/1 eu I- ._ /00.0 1/1.- 
.l
 a. 10 /0 "0 0 0 .c a. I 
euoX. eu "0 
 >- eu .- eu .., 1./'1.- eu eu /0 /0 m euM 
.- 0 /0 0 0"0 .- a. .- 0- 0 e 0 e 0'1 "0 e "0 1..\0 
0 "0 I- eu 10 E 0 "0 eu e e 10 "0 e "O..:t 
a..., a. ::J a. 
 I- eu a.::J 0...,4- I- eu 
 eu I- eu - 0'\ 
.
 
a. 1/1 a. eu 1/1 1/1 a..L:- a. 1/1 0.1/10 eu 0. l- I- eu eu I- eu- 
::J ::I ::J ::I eu eu > eu 
 
en en :>- u.. VI en :>- Q. u.. Q. ex: :>- Q. :>- 
E E E E E E E E E E E 
eu E l- I- l- I- I- L. l- E l- I- "0 l- I- E E 5 E 
1/1 0 /0 /0 10 10 /0 10 /0 0 10 /0 e 10 10 0 0 0 
::I 0 u.. u.. u.. u.. u.. u.. u.. 0 u.. u.. u.. u.. 0 0 0 0 
0'\ 0'\ 
..:t ..:t 
eu 0'\ 0'\ 
eu .., 0 0 
I- 10 eu "0 "0 >- 

o e 
::I ::I 
....... 10 , , 
"0 I- 
eu eu 
::J a. 
e E 0'\ 0 0 
.., euu.. ..:t 1./'1 1./'1 \0 
1-0 
e 
0 

 
.j.J "0 
e 1./'1 
::J 1./'1 0 0 0'\ 1./'1 0 0 0 N N M N 
0 N 
U 
1/1 
1/1 
eu 
.L:- 
0 
 
 
.., 
::J 4- \40- 
0 e e eu e eu e 
0 "0 0 e 0 e 0 "0 
e .., e 2 0 e 
::J .j.J ..... .., .., ::I 
/0 /0 1/1 /0 1/1 10 
1/1 0'1 E E 
 E 
 E 
e I- 1/1 l- I- I- 1/1 
e l- e 0 1/1 0 0 0 1/1 
0 4- 
 4- 4- 
I- 10.- eu eu 
eu ..... I- 0 0 0 0 e I- 0 0 eu I- 0 eu l- e 0 0 0 0 
1/1 .c /0 eu 0'1 eu 0'1 eu 0'1 eu 0'1 
I E > "0 "0 "0 "0 > "0 "0 "0 > "0 "0 > "0 "0 "0 "0 
"0 I- "0 "0 
eu eu 0 a:: e a:: I- a:: I- a:: e 
.j.J .., 
 /0 .c .c /0 
0 10 e e .::L e .::L e 
eu :3: 0 
 0 0 0 0 0 eu 
1/1 1/1 0 1/1 0 VI .., 
eu "0 "0 .., "0 .., "0 
1/1 ::J e ::J en ::J en ::J e 
:I: /0 :I: :I: :I: 10 
4- l- I- 
0 C) C) 
1/1 eu 
"0 > 
I- 0 
0 .c - 
0 /0 eu 
eu > 
a:: eu eu .., 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I "0 - eu 0 0 \0 1./'1 N N N 00 N 0 " ..:t 0'\ 00 00 ..:t ..:t 0 00 
I ::J eu 0'\ 1./'1 " '" N '" ..:t " " '" '" 1./'1 ..:t 1./'1 00 o. 00 1./'1 0'\ 
.., /04- 
0'\ eu 
1/1 
eu :;;( 
.c 
10 
I- 0'1 
e 
I- 
::I 
.., 
0 
/0 
1/1 ...... .., 1/1 
.., E 1/1 ::J e l- e 
e e ::J e /0 eu 0 
I- 10 2 0'1 
 e oX. /0 l- /O E 0'1 .., 
eu e 
 0 u.. /0 .::L 
 0 1/1 
e I- ::J /0 /0 0 VI N I- a:: 0'1 
6 0 0 eu :3: 
 l- e "0 
 10 /0 eu e l- I- e 
0 .L:- /0 eu en V 0 -I .., eu 0 /0 eu 1/1 eu eu 
0 :3: :I: VI :I: 0'1 '0 en -I .., a. Q. e >- 0 CD 
eu 1/1 "0 e 1/1 I- > 10 e 
u: :> u 
 /0 
 :I: eu 1/1 I- 
 ::J /0 U eu u,; 
l- E 
 .c 
 :I: 0 I- 0 l- 
/O 0 eu >- ::J -u /0 
:i cO .L:- cr. 0 .L:- .L:- 10 eu /0 :i 0 :i cr. u 
u I- en , a:: , en :3: 
UJ UJ UJ UJ :3: 
 :3: UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 
M 1./'1 " 00 00 N 1./'1 00 00 M 00 0 ..:t 1./'1 " " 
,...: N 
 ..; 
 -.0 0 u-:. 1./'1 -.0 ,...: 00 00 ..:t M M N 1./'1 
e 
0 en 
en en en z z z en en en en en en en z en en en en 
.., '" 0'\ N 0'\ 0 N '" 
 00 1./'1 " 0 ..:t N '" 0'\ '" 
/0 u-:. N 
 
 
 0 u-:. N N ..; 
0 ..:t N 0'\ ..:t 
0 
-I 
:>- :>- .; :>-. :>-. :>- :>- :>-. :>- :>- :>- :>- :>-. :>-. :>- :>-. .; :>-. .; 
M M M M 1./'1 1./'1 1./'1 ..:t ..:t ..:t ..:t ..:t ..:t ..:t 1./'1 ..:t ..:t ..:t ..:t 
0'11- a. a. a. a. a. a. a. a. a. a. a. 0. a. 0. a. a. 0. 0. a. 
e eu en en en en en en en en en en en en en en V) en en en en 
.- .c N M ..:t 0'\ 0 N M ..:t 1./'1 '" " 00 0'\ 0 .:; . N M ..:t 
l- E N N N N M M M M M M M M M M ..:t -::t -::t -::t 
a.::J 
en e ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::I ::I ::J ::J ::I ::J ::J ::I 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
41 



0 
0 
04- 

 0 
0 

 M C'I 
e 
.......- "0 

 :J I.. e 1/1 
0 a. .-... /0 

 .0 1/1 
 
1/1 /0 1/1 e 

 e QI 0 
 
I.. 
 :J 4- .- 
 
/0 1/1 0 ...... 
E e "0 e a. a> 
QI V e QI a. E E 
a:: ...... I.. ...... C'I I.. /0 ..; :J ...... 
/0 a. /0 a. 4- 1/1 /0 
:J 1/1 1/1 1..0- 1/1 
 
 
 e e"O :J 
cr QI 0 /0 M/O 0 a. cr 
V -;0 1/1 ......0- I.. V C'I QI 
"0 /0 0 /0 
 /0 0 0 0 1/1 :J "0 
/0 QI 0 V /0 QlO /0 
e V "0 "0 ..::t 0'1 e "0 "0 "0 .- ...... C'l0 
"0 e QI ..::t e 1/1 /00 "0 
Qj QI 
 0.00'1 QI a.QI I.. 
I.. E......- I.. 0.1.. QI" QI 
QI i: :J QI :J > 
> a... a... a... en « > 
E E 
QI I.. E E g E E g E E I.. E 
1/1 /0 0 0 0 0 0 en en 0 /0 0 
::> ..... 0 0 0 0 0 0 0 a... a... u ..... 0 
0'1 0'1 0'1 
..::t ..::t ..::t 
0'1 0'1 0'1 
0 0 0 0 0 
>- "0 "0 -0 "0 >- "0 
...... 
:J :J V 

 ""') ""') 0 
QI 
:J 
e IJ'\ 00 0'1 0'1 N N 0'1 0'1 
...... IJ'\ ..::t ..::t ..::t IJ'\ IJ'\ ..::t ..::t 
e 
0 

 
"0 
...... IJ'\ IJ'\ 
e ('-. 
:J 00 N 00 IJ'\ ..::t 0 M 0 IJ'\ 
0 " 
U 
1/1 
1/1 
QI 
.c 
V ...: Qj 
...... 
:J 4- > 
0 e e e QI e /0 
0 "0 0 0 e 0 I.. 
e e 0 C'I 
...... :J ...... -0 ...... ...... ...... 
/0 10 e /0 1/1 /0 "0 
1/1 C'I E E /0 E QI E e 
e I.. 1/1 I.. 1/1 I.. E I.. /0 
e I.. e 0 1/1 0 0 0 
0 4- 4- V 4- 4- -0 
I.. /0.- V e e 
V...... I.. 0 0 e 0 I.. QI L. QI 0 I.. /0 0 
.0 /0 QI C'I V V QI C'I QI 1/1 
I E > "0 -0 "0 > 0 > "0 "0 > -0 
-0 I.. I.. "0 ...... QI 
V V 0 a:: e a:: 1/1 a:: I.. a:: e 
...... ...... 4- /0 .0 V 
V /0 e e QI e 
 e V 
V ::;: 0 Q) 0 a: 0 V 0 0 
1/1 ...... 1/1 1/1 E 1/1 ...... 
V -0 "0 "0 -0 1/1 
1/1 :J e :J :J en :J 
:x: /0 :x: :x: :x: V 
4- L. 
0 (,!:) a... 
1/1 V 
"0 > 
I.. 0 
0 .0 - 
V /0 Q) 
V > +I 
a:: V V ...... 0 0 0 0 0 0 0 0 0 0 0 0 0 
I -0 - V 
 ..::t ..::t IJ'\ 0 N M ..::t 0'1 0'1 ..::t N 0 
I :J Q) 00 00 O
 0'1 M ..::t ..::t ..::t 00 
 
m ...... /04- 
OJ 
1/1 
Q) 
 
.0 
ro 
l- I.. 

 0- 
 
I.. 10 
/0 L. e /0 
a... V 0- ...... 
...... .- QI III 

 e oI-J ...... 0 UJ 
- /0 .- '0 
e /0 I.. 
 a. :zen u QI 
oI-J 10 E 4- e 0 
e E I.. ...... QI en 10 0......- I.. I.. .c 
I.. 10 I.. V ...... .::t. U - /0 V C'I 0 V 
V V >- 
 V " V ...... e .c en 
e I.. :J .::t. /0 QI I.. e ...... .0 .- /0 I- 
<5 0 V V ::E: 0 CO 0 0 0.1.. I.. ::;: e 
V « l- /O 0 V V 0 0 e .c 
0 oI-J I.. CO I.. 0-0...... V /0 C'I V 
V ...... ...... .0 10 e 1/1 "0 ::E: > 
QI I.. V 1/1 a. 10 .- 10 QI QI 
1/1 I.. QI e I- 
 L. en.::.:x: 1/1 e 
 1/1 
1/1 QI .0 /0 10 1/1 I.. 0 
QI > 
 I.. o::i. 10 .c /0 QI /0 0 
I- UJ ..... ""') en ::> :3 CO 0 a:: 
I.J.J I.J.J I.J.J I.J.J I.J.J ::;: I.J.J ::;: I.J.J ILl ILl I.J.J ::;: 
..::t M 00 ..::t 
 -=': N 0 CO -=': 0 
-.D -.D 
 N 0::> 0 0 0 0 N 0 
e 
0 Z 
en en en en en en :z en en en en :z 
...... 0'1 N 0'1 00 0 00 M 
 
 
 ..::t ..::t 
/0 
 N 
 .; 
V M M ..::t M M M L.I"I N 
0 
-1 
.; .; >
 >
 >
 .; >
 >a > > .; > .; 
..::t ..::t ..::t ..::t ..::t IJ'\ ..::t ..::t M M M M ..::t 
C'l1.. a. a. a. a. a. a. a. a. a. a. a. a. a. 
e V en en en en en en en en en en en en en 
.- .0 L.I"I 
 00 0'1 0 N M ..::t IJ'\ 
 " 00 0'1 
I.. E ..::t ..::t ..::t ..::t IJ'\ L.I"I L.I"I IJ'\ L.I"I IJ'\ IJ'\ IJ'\ IJ'\ 
a.:J 
en e :J :J :J :J :J :J :J :J :J :J :J :J :J 
0 0 0 0 0 0 0 0 0 0 0 0 0 
- 42 - 



Amenia. --Amenia (population 800) is supplied from two wells, Du 9
 and 
Du 100, owned by the Amenia Water Co. Consumption averages about 100,000 gpd 
and maximum consumption is about 150,000 gpd. 


Beacon. --Beacon (population 14,000) was formerly supplied entirely by 
the Cargill, Mount Beacon, and Melzingah reservoirs, with capacities of 
160 million, 124 million, and 55 million gallons, respectively. The supply 
became inadequate during dry periods in the decade 1940-50, and additional 
water was pumped from Fishkill Creek. In 1948 and 1949 several test wells 
were drilled in the Fishkill Valley, about 4 miles northeast of Beacon, to 
determine whether a satisfactory ground-water supply could be obtained (see 
table 13, wells Du 626 and Du 630). Well Du 630, which was completed in 
1950, reportedly yielded 1,400 gpm. The average consumption from grouod- 
water and surface-water sources is 1,750,000 gpd. All water is chlorinated 
before distribution. 


Dover Plains. --Prior to 1957, water for the village of Dover Plains 
(population 700) was obtained entirely from Seven Wells Brook. Since 1957, 
the supply has been supplemented with water from a drilled well. Distribu- 
tion is effected by gravity. The maximum consumption is 120,000 gpd but 
the average is about 75,000 gpd. About 90 percent of the water is used by 
industries. The water is chlorinated. 


Fishkill. --Fishkill (population 720) is supplied by water from Hell 
Hollow Brook and Clover Brook. The water from these streams is stored in 
a reservoir with a capacity of 6 million gallons, situated 5 miles south of 
the village. Water is distributed from the reservoirs by gravity. It is 
chlorinated and copper sulfate also is used to control the growth of algae 
in the reservoir when the water supply is low. The average consumptio, is 
125,000 gpd but the maximum reaches 500,000 gpd. 
Hyde Park. --Hyde Park (population 1,200) obtains water from Crum Elbow 
Creek. Consumption averages 50,000 gpd and rises to a maximum of 60,010 gpd. 
Treatment includes chlorination, coagulation, and filtration. 


Millerton. --Millerton (population 953) is supplied by two wells, Du 166 
and Du 167, and auxiliary springs. Consumption is reported to average 
150,000 gpd. Chlorination is the only treatment. 
PawlinQ. --Pawling (population 1,446) is supplied by a surface reservoir 
with a capacity of 30 million gallons, situated about 4 miles northwest of 
the village. Consumption is reported to be 150,000 gpd and maximum co
- 
sumption is 170,000 gpd. Treatment consists of chlorination. 


Pine Plains. --The Pine Plains Water Co. supplies water to 90 percent of 
Pine Plains (population 700) from dug and drilled wells. A dug well, Du 96, 
is 15 feet deep and is reported to yield 50 gpm. Two drilled wells, D'J 97 
and Du 680, yield 50 gpm and 220 gpm, respectively, from limestone. Average 
consumption is 45,000 gpd and the maximum is 60,000 gpd. 
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Pouqhkeepsie. --Poughkeepsie (population 41,000) is supplied with water 
from the Hudson River. Treatment consists of coagulation, settling, 
filtration, and chlorination. Consumption is reported to be about 5 mgd. 


Red Hook. --Water for the village of Red Hook (population about 1,000) 
is obtained entirely from ground-water sources. Four drilled wells (see 
Du 101, table 13) supply about 50,000 gpd. 
Rhinebeck. --Rhinebeck (population 1,697) is supplied by the Rhinebeck 
Water Co. from two drilled wells, Du 64 and Du 65. The water is chlorinate
. 
Average consumption is about 200,000 gpd and maximum consumption is 
500,000 gpd. 


Staatsburq. --Staatsburg (population 600) obtains water from the 
Staatsburg Water Co. for 500 of its inhabitants. The company obtains the 
supply from Indian Kill, which is impounded in a reservoir with a capacity 
of 30 million gallons. Treatment consists of coagulation, filtration, 
and chlorination. Two auxiliary werls (see Du 71, table 13) supply an 
average of about 30,000 gpd. The combined system supplies 120,000 gpd. 
Tivoli. --Tivoli (population 761) is supplied by six drilled wells 
(see Du 87 and Du 764, table 13). The system serves about half the 
population with 20,000 gpd. 
WaDDinqers Falls. --Wappingers Falls (population 3,426) is supplied by 
two drilled wells, Du 84 and Du 85, situated about a mile northeast of the 
village. Consumption averages about 120,000 gpd. Water from the wells is 
softened. A chemical analysis of water from well Du 84 is given in 
table 10. 


Wassaic. --About 75 percent of Wassaic (population 300) is supplied by 
the Wassaic Water Co. from well Du 95, and two springs, Du 55Sp and Du 56Sp. 
Consumption is reported to average 18,000 gpd. Treatment consists of 
chlorination. 


Several State and Federal institutions in Dutchess County have develop
d 
their own water supplies. The U.S. Veterans Hospital at Castle Point obtains 
water from two sources. Ground water is drawn from four wells (see well 
Du 861, table 13), The yield of these wells is inadequate and additional 
water is obtained from the Hudson River. The Harlem Valley State Hospital 
at Wingdale obtains enough water from Swamp River to supply 5,000 patients. 
Wassaic State School obtains water from one of several wells on the site, 
including Du 793 which reportedly yields 625 gpm. 


In some cases privately owned ground-water systems supply relatively 
large groups of consumers. The Fairview Heights Improvement Co. supplies 
water from a spring and three wells (see well Du 670, table 13) to about 
100 homes and a meat packing company. Springwood, Inc. obtains water from 
two wells (see well Du 697) for a group of homes and apartment houses at 
Hyde Park. Seitz Terrace, in Poughkeepsie, obtains water for about 100 
persons from well Du 438. 
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Industrial Supplies 


Most of the industries in the county are in Poughkeepsie and Beacc
, 
and they obtain water from the public systems supplying these cities. The 
total quantity of ground water pumped from systems owned and operated 
y 
industries in Dutchess County is not known but is believed not to have 
exceeded 500,000 gpd in 1950. 


Table 13 lists records of about 20 wells used for industrial supply. 
One well, Du 472, yields 200 gpm from sand and gravel. The water is used 
by the General Ice Cream Co. of Poughkeepsie for cooling condensers. 
Well Du 63 supplies water from the Stockbridge limestone for the Williston 
Manufacturing Corp. near Pawling. A chemical analysis is given in table 10. 
Six wells at the International Business Machines Corp. plant near 
Poughkeepsie (Du 78 and Du 660-Du 664) penetrate the Stockbridge limestone. 
The yields of these wells range from 2 to 60 gpm. A log of one of the 
wells, Du 78, is given in table 12. The Schatz Manufacturing Co. at 
Poughkeepsie obtains water for cooling from three wells (see Du 106 anc 
Du 633, table 13) which tap the Hudson River formation. Water from well 
Du III is used by the Rhinebeck Block Co. in Rhinebeck in the productic
 
of cement blocks. The well draws from the Hudson River formation and the 
yield is reported to be 10 gpm. Water used for drinking and sanitary 
purposes at the Pleasant Valley Finishing Co. at Pleasant Valley is ob
 
tained from well Du 377 which taps gravel. The water is hard but sati
- 
factory in other respects. A chemical analysis is given in table 10. The 
New York Trap Rock Co. at Stoneco, about 2 miles northwest of Wappingers 
Falls, draws water from well Du 458 which taps the Stockbridge limestor
. 
The water is used to cool condensers and for drinking. The Wingdale 
Chemical Co. at Wingdale obtains drinking water from well Du 492 which 
penetrates the Stockbridge limestone to a total depth of 547 feet. The 
water has a hardness of 590 ppm and is softened and chlorinated before 
use. A chemical analysis is given in table 10. Additional water for the 
plant is obtained from a nearby creek. The Federal Bearing Co. obtain
 
water from well Du 498, which is 1,196 feet deep. The water is used f
r 
cooling condensers. The water is obtained from the Hudson River formation 
and the chemical analysis given in table 10 shows it to be hard and 
comparatively high in iron. The Pawling Rubber Corp. in Pawling obtairs 
water for cooling from well Du 550, which is 145 feet deep. Water is 
obtained from the Stockbridge limestone and is hard. A chemical analy
is 
is given in table 10. The De laval Separator Co. obtains water for air 
conditioning from well Du 749. The well taps the Hudson River formati

 
and the yield is reported to be 25 gpm. The Braendly Dye Works at Beacon 
obtains drinking water from well Du 750, which draws water from the Hu
son 
River formation. 
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Rural Supplies 


Rural homes, farms, and some suburban sections in Dutchess County not 
served by public water systems rely on individually owned water systems. 
Wells and springs supply practically all the water used in these systems 
although a few use precipitation collected in cisterns. Streams are 
generally not used because of pollution, treatment, and legal problems. 
Therefore, for purposes of estimate, it can be assumed that all rural 
supplies are obtained from ground-water sources. Figures collected in the 
1950 census indicate that approximately 45 percent of the total county 
population of 136,781 live in areas not served by public water systems. 
On the assumption that the average per capita use is 50 gpd, the rural use 
of ground water for domestic purposes is estimated to be about 3 mgd. The 
use is undoubtedly greater than this during the summer as a result of the 
influx of vacationers and part-time residents. Additional quantities of 
ground water are used also for the watering of livestock and other farm 
purposes. A few wells, such as Du 135, are used for irrigation. The use 
of water for all rural purposes combined was probably about 4 mgd in 1950. 


Chemical Quality 


Information on the chemical quality of water in Dutchess County is 
based on 86 analyses of water from selected wells and springs, and 9 
analyses of water from surface-water sources. Table 10 lists all these 
analyses together with the depth of well, water-bearing material, and date 
of collection of each sample. The median and range in concentration of 
certain selected constituents of the ground water in Dutches& County are 
shown in table II. The values in the table are grouped according to the 
type of rock from which the water is drawn. The locations of the wells and 
springs for which analyses are listed in table 10 are shown on figure 5. 
The iron content and total hardness also are shown symbolically. The 
analyses of ground water were made by the New York State Department of 
Health, except two that were made by the U. S. Geological Survey and seven 
that were obtained from commercial and industrial sources. 


Water percolating through the ground dissolves small quantities of 
mineral matter. The kind and amount of mineral matter dissolved depend on 
the initial composition of the water, the length of time the water is in 
contact with the earth materials, and the composition of these materials. 
In general, the longer the period of time water has been underground the 
more mineralized it is likely to be, other things being equal. Thus, water 
in discharge areas is more mineralized than water in recharge areas, and 
water from deep wells is more mineralized than water from shallow wells. 


It is apparent from tables 10 and 11 that most ground water in the 
county contains moderate amounts of dissolved mineral matter. The median 
content of dissolved solids ranges from 165 ppm in water from the uncon- 
solidated deposits overlying the Hudson River formation and undifferentiated 
granite and gneiss to 316 ppm in water from the Stockbridge limestone. Tr
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Figure 5.--Map of Dutchess County showing iron content and hardness 
of ground waters and distribution 
of sampting points. 


- 47 - 



I 
Q. 


.... 
C 
::J 
8 


VI 
VI 
cP 

 
::J 
o 
C 


'E 


VI 

 
::J 

 


I.. 

 
1 

 

 
"0 

 


C 
I.. 



 


cP 

 


"0 

 
cP 
:: 
E 
e 
.... 


I.. 

 
/Q 

 


.... 
° 


VI 
:: 


/Q 

 


/Q 
u 
'E 
6 
: 
.; 


Q) 
J:J 
/Q 
f- 


VI 

 
>- 
/Q 
C 

 


.... 
Q. 

 
X 
cP 
C 
° 


I.. 
cP 
Q. 


VI 
.... 
I.. 
/Q 
Q. 



4
 
- C 
::J .- 
VI- 
cP /Q 
1...:£ 


- /Q 
:;c E 
e 
. .... 
cP 
VI "0 
.- cP 


 
cP- 
-5 S 
On; 
"0 U 

 VI 

 
 
.- cP 
"0 L 
.= 
 
cP 
VI I.. 
VI /Q 
cP Q. 
C C 
::J .- 
LVI 
.... cP 
::J 
10- 
cP /Q 
:J: > 
.... cP 
0.... 
/Q 
.... C 
C ° 
cPJ:J 
E I.. 
.... /Q 
:0 .
 
Q.CD 
cP 
o 



 
/Q 
.... 
V') 
.:£ 
I.. 
° 
>- 

 
cP 
Z 
>- 
J:J 



 a
euoqJe:>uoN 
::3 

 


VI 

 


a
euoqJeJ 


VI 
VI 
cP 

 
/Q 
:J: 


(tON) a
eJ
 IN 


(:I) apponl:l 


(IJ) appOl4J 


(
OS) a
eJ Ins 


( tOJH) 
a
 euoqJ e:> ! 8 


(}I + eN) 
wn! s se
od 
pue wn! poS 


(6W) 
wn ! sau6ew 


( eJ ) wn P I eJ 


( UW) 
asaue6uew 


(a:l) UOJ I 


(ZO!s) e:>!l!S 


sp I IOS 
palllOSS!O 


uop:>all°:> 
JO a
eo 


1 !un 
6upeaq-Ja
e", 


paaJ) 
II aM JO 4
daO 


Jaqwnu 6u!Jds 
JO Ila", 


Hd 



 
..... cO 


le
ol 



 


co 
'" 



 


,...: r--: 



 0 



 
 


fV'\ 
o 



 


c:; 


o 
I.t'\ 


....:. cO 


o 


o 


:;;: 



 


-: .j 

 


o 
00 


o 0 
fV'\ 
 


f,f\ 

 I.t'\ ' 
 I 
f 
 \ 
 
 i i 

 cI> t 
 j 
 I 
 '" , 
:i; \
l1i';'; fV'\:i; 
\. 


;;, 
 


00 
o 


o 
a'\ 



 
N 


U\ 
 '-0 
 
 

 .::. 
 =- 
 


o .j 
o 
.; 


fV'\ 
o 
o 


..... 
N 
.j 


c 
° 



 

 


I.. 
cP 
> 

 
c 

 
:J 
:J: 


.g 



 


a'\ 
:::: 



 
 


,5 


::J 
o 



 


::;; 


" 
"0 


.::t' 
o 


..... fV'\ .j 
I.t'\ 
 '" 


::J 
o 


.; 



 


00 fV'\ 
0-":0 
V 


c 
cP ° 
c 
3 .... 

 : 
 
E:
 
\ 


I.. 
cP cP 
.g> > 
I
 


I.. 
J:J 
.:£ 
U 

 


c 

 
"0 
::J 
:J: 


o 0 

.. :;; 
I 


::J 
o 


::J 
o 


° 
"0 


I.t'\ 0 
:;; 00 



 £ 


::J 
o 


....:. 


fV'\ 
 
..... ..... 



 


o 



 
 


N 


00 
00 


I.t'\ 
..... 


I.t'\ 
o 


v 



 00 
N 


2 
 
 
 j 
 
N E. 
 
 
 :; 


cP 
> 

 
m 
"0 

 
"0 
C 

 

 

 
3 
VI 


.g 


cP 
0:: 



 


..... 
00 


::J 
o 


::J 
o 


- 48 - 


....:. 


....:. 


o 


::;; 
 ;:n 


o 
N 


N 
o 
N 


o 0 
<TI 
 
N 


o 

 
N 


"! 


..... 
N 


.j 
 
cO cO 


fV'\ 
o 



 
 7 i 

 
 00 
 

 
 b I 


"0 
C 

 


cP 
C 
s 
i 


cP 
C 

 
3 
VI 


cP 
m 
"0 


cP 
0:: 


I.. 

 
& 


o 
o 


I.t'\ '" 
:::; .j 


';;;1 
o ..... 
a'\ a'\ 


::J 
o 


::J 
o 


00 fV'\ fV'\ 
....:. ..... 00 cO 


a'\ 
o 
N 


o 

 
N 



 
 
<TI 
 



 



 


'; 
> 

 
; .g 
c 

 
3 
VI 


cP 
0:: 


..... 
.j 


a'\ 
a'\ 


o 
o 


::J 
o 


::J 
o 


o 



 

 



 


N 
N 


fV'\ 
o 


'7 
 

 00 
I I 
.j 


c 
° 
i 

 

 .g 
> 

 

 
::J 
:J: 


..... 0 
..... 0 
N 
 


;; .g 


::J ::J 
o 0 


..... 
....:. ..... 


I.t'\ 
..... 



 


o 



 
 
 
 
 



 



 


fV'\ 
'" 



I 
I.t'\ 
o 
N 



 



 


o 
N 


j 



 
a'\ 


N 



 
 



 



 



 


....:. 


00 
;;, 


0' \D :j -m co 00- 

 
 
 
 3 
 


I.t'\ 
o 
N 


o 

 



 
.j 


;; ;; 


v V 


o 

 
 N -: -: -: 


° 
"0 


I.t'\ 

 



 
00 
.j 


::J 
o 


o.!I 
'" ..... 


 


::J 
o 


N 


7 
<TI 
I 
N 


cP 
> 

 
0> 
cP 
C 

 
S 
VI 


cP 
0:: 


::;; 
o.!I 
00 

 



 
 


I.t'\ 
I 
<TI 
N 
I 
o 



 
C 
.:£ 
C 
;:) 


o 0 

 
 


N 
::J 
o 


I.t'\ 
I 
fV'\ 
I 
Lt\ 


'; 
> 

 
m 
cP 
c 
cP 
u 
B 
VI 


cP 
0:: 



 
N 
N 
::J 
o 


<TI 

 
N 



 
 
 m 
fV'\ J.. 
 00 ..... 

 
fV'\ 


cP 

 
i 


8, 
"0 
'i: 
J:J 
.:£ 
U 

 


00 
o 


::;; 
N 
::J 
o 


I.t'\ 
..... 


o 



 



 


N 


I 
o 


'; 

 
m 
cP 
c 

 
B 
VI 


cP 


0:: 


fV'\ 
I.t'\ 
N 
::J 
o 


N 


I.t'\ 
fV'\ 


fV'\ 

 
::J 
o 
"0 

 


N 

 
::J 
o 


I 
00 


::J 
o 


::? 
.j 
,5 >= 
.z 


c 
 
° 
.... 
III 
E e 

 .... 


I.. 
cP 
> 
ex: 


C "0 

 
 
£ 
 
3 
cP 
;; 
L 

 
E 


(1'\ 

 


cP 
a. 
E 
...... .'31 

 v. 
N 


::J 
o 


cP 

 


.:£ 
I.. 
° 
>- 

 
cP 
Z 



 
10 
C 
° 
of 

 
-a 
C!1 
c 
.
 
2:- 

' 
"t; 

 


I.. 

 
III 

 


8 


.... 
::J 
E 
cP 
0.. 
cP 
-5 


>- 
J:J 


II> 

" 

 1 
III 
C 
<C 


.' 
c 


'.UI 
 0" 



Hd 0 00 '" .:t 
 ,.... .:t 0 "" Lf\ .:t 00 0: \D .:t 
,...: ,...: ,..: '" ,.... ,...: ,...: ,.... '" ,...: ,...: ,...: ,...: ,.... ,...: ,.... ,...: ,...: 00 00 ,...: cO '" ,... ,.... ,...: 
"" a
euoqJ e:>uoN N '" '" 
 0 0 0 0 0 "" 
 2 0 \D 0 0'1 '" ,.... 0 N 
 'j 
0 '" "" '" N '" N ;;; 00 "" 
U 
IV 
U 
u> 00 0 0 0 0 00 

 a
 euoqJ eJ N 00 ,.... "" 
 ,.... N N ,.... .:t 00 ,:;; a; 00 V\ Lf\ 00 
 \D 

 0 c:!; 
 '" "" 
 00 0'1 \D "" Lf\ 
 0 
 ,.... .:t 00 0 
u> N N 
u> 
II 
C 

 0 '" 00 N 0 ,.... "" 
 
 
 2 0 N 0 0 00 0 
 
 .:t 0 
 
 0 N 
IV le
ol N "" c:!; "" 
 '" "" 00 "" 
 
 0 0'1 \D 0'1 g} 0'1 Lf\ 
:r "" Lf\ N 
(£ON) a
eJ
 !N 
 0 
0 M 
-:;; 
G) 
::J (.:I ) ap lJon 1.:1 
 
c o. 
... 
c 
° 

 
0 
 .:J; 
 
 
 
 ": 
 Lf\ 
 00 .:t 0 
 
( I J) appol4J M ,.... 
 N '" 
 "" cO 
 Lf\ N '" 
... N 
C 
::J 
° 
U 
u> 
u> (fJOS) m ,.... ,.... 
G) a
e}!ns g -$. g} N '" 
 '" c:!; 2 V\ V\ -$. :; 
.r: '" N N .:t 00 

 
::J 
0 
C 
u> ( £OJH) 0 V\ 
 m 
 
 V\ m V\ 
 :; 0 00 
 N 
 
 m m 
G) ',:;; N N E V\ N 

 N 0 N 
 '" E Lf\ 0'1 00 0'1 0'1 N 
 00 
 "" 
 
 N 
::J a
euoqJe:>!B .::::. .:::. "" .:::. 
 .:::. .:::. .::::. 
 N 
 .:::. 

 
.... 

 
ftJ 

 ()I + eN) 
G) wn!sse
od M 
u 
 
t pue wn ! poS 
::J 
u> (6W) 
"t) Lf\ -;!: 0 
c wn! sau6eW N 
ftJ 
C ( eJ) wn P I eJ '" .:t ,.... 0 
.... "" N .:t 0 
!2 (UW) ;; ;; ;; ;; 0 ;; 
 Lf\ ;; 0 ;; "" ;; 

 0 
 0 

 asaue6ueW 0 V V ...; V V V V V V V 
"t) V 

 
u 00 Lf\ ,.... "" 0 
G) ( a.:l) N 
 ,.... ,.... 
UOJ, -: Lf\ 
 
 0 
 .:J; 0'1 
 N 

 0 
E 
e 
..... .:t 
.... (ZO!S) 

 e:>! I! S .:t 0'1 00 
ftJ 

 
..... 
° Sp! IOS .:t 00 00 0 N Lf\ I 0'1 N Lf\ ,.... 0 ,.... 
u> paAIOSS!a 
 .:t c:!; 
 
 
 ,.... ,.... N 
 ;;; I g} 2 ,.... N 
 00 g} 
 

 N .:t N .:t '\ "" .:t N 
ftJ .;.. 
C 
ftJ 
 00 
 :; .:t .:t V\ 0'1 
 
 0'1 "" 1\ 
 0'1 ::;; "" 0'1 Lf\ 0'1 
 _\ cu 

 Lf\ ;- .:t .:t Lf\ .:t Lf\ .:t .:t .:t ..:t .:t .:t 
 
";ii uop:>all°:> ,.!.. I I 
 I I ,.!.. I I I I I 2 I I ,.!.. I I ,.!.. I 
0'1 "" "" 00 2 00 00 7 00 ,.... 00 Z .:t "" 00 0'1 ::J 
U }O a
ea I I I I "j" "j" Z :t "j" N I "j" I VI 
'e 
 I I ,!., 
 ,!., 
C1J "" '" "" Lf\ 0 "" "" .:t '" Lf\ 00 00 ";ii 
y u 
'" 
I ° 
0 Qj ° 
>= C1J 
> C> 
C1J :': 
..c c c C '" C C Z .,; 
ftJ ° C1J C1J G) ° 
 ° G) ° G) ° 

 ... c c 2 "t) c ... C .oL 
 
B B B 
 c B B 
 
ftJ u>"t) 
 
 ftJ ftJ 
 .... 
t u> .
 
 
 .i 
 t C1J u> t 
 t 
 u> .d 
C1J > > -g G) E -;: 

 E G) ftJ :': 
 
 :': E 
 
 u 

.
 
 
 ° c 

! un .... .g 0 .g .g '" .g 0 0 '" .... .g '" .... C1J :3 :': 
.g .... .... :z 
6u!Jeaq-Ja
e", cu "t) G) "t) C1J 
 :g 8, C1J G) "t) G) "t) :g :g G) C1J .g, C1J C1J .... a:> 
> 0> C .... > 0> > 0> > C > 
 
"t) ftJ
 "t) 
 :! 
 "t) 
 G) 
 "t) G) 
 0 .... 
a:: u a:: U ftJ 2 
c .... 

 .... B .... .... B B .... .... B u :3 
c 
 ..c ..c 1 c ..c c ..c c ..c c ftJ 

 
 .- "t) .oL u> 
 
 
 u> u> 
 
 .:>f. u> 
 G) :3 
C C C U U U 

 & :': ::J & G) -g & "t) C1J G) B "t) & C1J 
 u> ..... 
::J C 0:: <f' ::J 0:: 0:: ::J 0:: ::J a. ° 
:x: ::> C> '1 :r :x: VI :x: :r t G) 
G) 
 
G) 
 
0... 
G) ::J ";ii 

 2- ::J 
c:I 
0 "" ..:t N "" 0 0'1 00 0 0 0 N "" ,.... 0 Lf\ '" Lf\ 
 >- 
 
"" Lf\ 
 
 '" g '" ..c 
paa}) co '" '" 0 N ,.... '" N 
 0 0 '" Lf\ 0'1 '" Lf\ 2 
 0'1 g .:t 0'1 '" 
N "" .:t .:t -. u> u> u> 
I I a"" }O 4
daa u> u> u> 
>- >- >- 

 
 ftJ 
:;:'1 -al :;:" 
 
 
 C 
Lf\ 0 N Lf\ N ,.... « « « 
'" 00 .:t Lf\ 
 
 "" 
 ,.... Lf\ 0'1 0'1 ::;:; it Lf\ 00 
 
J aqwnu 6u ! J ds 
 
 g} 
 g N 
 
 0'1 0 :; :; 00 00 0'1 0'1 0'1 V\ Lf\ * 
"" "" .:t .:t .:t .:t .:t .:t .:t .:t Lf\ 
 
 'VI 
JO I I a", ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J ::J 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
- 49 - 



Hd -"I" '" 0 -"I" CO -"I" 0 «'I 0 oo -"I" -"I" 
" " r-: ,..: r-: oo r-: ,..: ,..: 00 ,..: " r-: r-: ,..: oo r- oo r-: ,..: " r-: r-: " 
 
«'I cq euoq.J e:J uON '* LJ"\ 0 -"I" :;; 0 LJ"\ N 
 0 
 '" oo 0 0 0 :! «'I 0 

 -"I" -"I" '" -"I" 
<1\ 

 a
euoq.JeJ oo LJ"\ LJ"\ 0 '" 0 LJ"\ 00 0 «'I oo oo N '" 0 0 '" g LJ"\ LJ"\ 
 
0 -"I" «'I -"I" 0 '" 0'\ N 0'\ 
 LJ"\ 0 :! N :! 
 
 
ell «'I 
ell 
Q) 
e: 
-e -"I" oo 0 -"I" '* 0 0 N 
 0 0 £ '* N '" 0 0 0 0 
 :;; 
III le
ol :! Lt\ oo -"I" '" :! «'I 0'\ N Lt\ 0 :! N ';£ 'ce 'ce 
:J: -"I" 
( £ON) a
e.J
!N 
 ...; 
 

 

 (;I) ap!.Jon1.:1 Lt\ Lt\ Lt\ Lt\ 
e: 0 0 0 0 
 
'"' V V 
e: 

 
( I J) 0 'x: 
 
 
 '" N 0 
 '" -"I" 
 
 oo 
 a: 
ap!.Jo 14J -"I" ...; 0 N -"I" 
 0 Lt\ N Lt\ 0 " 
.... -"I" '" 
5 
0 
<.> 
ell 
ell 
Q) (trOS) 
.r:; a
e,* InS 
 
 0'\ 0'\ 
 oo 0 N :! 
 
 
 

 '" N " N 
Q 
e: 
ell ( £OJH) -;:;; LJ"\ '0 
 
 
 -;:;; j j -;:;; 
 
 00- 
 
 0:; 
 
Q) N N «'I ;;, 'i:9, 'i:9, 

 a
 euoq.J e:J ! 9 «'I 
 '" -"I" 
 N N " E :; " '" E E 
" .:::. .:::. .:::. .:::. .:::. .:::. .:::. N .:::. N .:::; .:::. 

 
I.. 

 
'" 

 ()I + eN) 
Q) wn! sse
od 
U 
-t pue wn ! poS 
" 
ell (6W) 
1J -"I" 
1ii wn I sau6eW '" 
e: (eJ) wnpleJ 0 
I.. 0 

 (UW) 0 ;; 0 N 0 0 Lt\ 0 0 
Qj asaue6ueW 
 0 0 0 0 0 
3: 0 V V V V 
-0 V 

 
U 
Q) «'I 0 
 0 .:t " -"I" «'I 0 -"I" 
(a;!) uo.J I 0 LJ"\ 
 0 0 0 0 
 

 0 ...; 
E 
e 
..... 
I.. (lO!S) e:J! I!S 

 0 
III 
3: 
..... 
0 Sp! 10S oo Lt\ 
ell ;:::. ;;; 
 -"I" N " it. «'I -"I" 
pallloss!O oo '" 0'\ 
 :;; 
 
 

 N N 
Iii 
e: 
III 
 Lt\ Lt\ 
 
 " 0 0'\ ;;; 0'\ 
 
 
 oo 2 0'\ 0'\ 0 
 0 0'\ 
 
 
-T -"I" Lt\ or -"I" 
 -T -T -"I" LJ"\ -"I" 1, Lt\ 
uop:Jall°:J I I I I I I I 
 I I 0'\ I I I I I 
'" " «'I 
 -"I" 7 oo 
 «'I '" 0'\ -"I" " LJ"\ :;: oo 
U ,*0 a
eo «'I «'I 
 N «'I j" .. 
'e I I I 
 I I I J., I I I I 
 I I I 
 I 
Q) oo oo Lt\ 0 0 oo " -"I" '" oo 0'\ 0 '" 0 0'\ N Lt\ 
.r:; 
'( 
0 
Q) ;; 
:j; e: "0 Q) e: Z 
e: e: e: e: e: e: e: e: 
III Q) Q) 0 ; B 0 0 0 Q) 0 Q) 0 0 Q) 0 (() 0 
f- e: e: '"' e: e: e: e: .... 
 
 
B B i .... 'n; .... B .... B '"' '"' B '"' B 
It) ell "0 Qj It) 
 Qj It) '" It) It) It) It) I.. 
 

 
 
 4
 2 
 
 
 i 
 
 
 Q) 
 ell 
 ell 
 0 
> .- > "0 > Q) Q) >- 

 Q) It) 
- 
 N .E 
 .E e: .E .E 
 .E E .E E .E o..!> 

 I un e: .- .... It) 3: 
0>'"' C'I
 I.. C'I 15 ell 15 15 C'I 15 Q) 
6u !.J eaq-.J a
 eM I.. -0 e: I.. It) I.. I.. I.. I.. I.. I.. I.. Z III 

 Q) Q) Q) 

 Q) " Q) Q) Q) 
 -0 Q) -0 Q) Q) Q) -0 Q) Q) "0 Q) Q) 
 Q) J5 
C'I > e: I.. > CT > e: > e: > 0> > e: > C'I > > 8 
"0 "0 
 It)
 Q) I.. 
 Q) "0 Q) " Q) "0 
 "0 
 
U.D 
 IX U IX U IX IX U IX 8 ...: I.. 
I.. e: I.. 

 0.>1- B I.. B I.. S I.. I.. 
.D 
 .D e: '"' U e: e: 
 .D e: .D e: e: .D e: .D e: 
 
.>I- .>I- 
 .- "0 .
 B 
 .r:; 
 ell .>I- ell 
 .>I- 
 ell 
 
 
 .>I- 
 0.: 
U e: U e: e: ell U U U U 

 .>l- S 1J '" " Q)V> -g Q) -g Q) -g B Q) 1J & " Q) -g 
 "0 B .... 
e: :J I.. e: <3 e: e: :J ::J a: :J " 
 
=> (f) :J: C> :J: :J: :c (f) :c :c :r :c V> :J: 
 
Q) "0 '" 
0- Q) I.. 

 Q) 
Q) e: 
-5 Q) 
e: C> 
>- I.. >- 
paa,*) 0 Lt\ -"I" r- 0 «'I " 
'ce 
 0 oo -"I" 
 oo oo -"I" 
 :! LJ"\ 0 
 0 
 0 .D ..... .D 
II aM ,*0 4
dao '" N 
 
 oo '" N ;;, N oo LJ"\ N " N 0'\ 0 " 
N N -"I" N ell ell 
ell ell ell 
>- >- >- 
'" '" 
 

 
 
 e: e: 
0 N «'I 0'\ " " « « « 
[jUj.Jds :;; 
 '" 0'\ LJ"\ 0 a; co 0'\ 0 ;;; " 0'\ N '" 
 
 -"I" 0 
.J aqwnu 
 
 oo 0 
 LJ"\ Lt\ '" " oo oo oo 0'\ 0'\ 0'\ N it. '" 
 a; 
'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" " " " 
 ...... ...... 
.JO I I a", " " " :J " " " ::J " " " " :J :J " " " " " ....., C'li 
" " ::J ::J ::J ::J " 
Q Q Q Q Q Q Q Q Q Q Q Q Q 0 0 Q Q 0 <:> Q Q Q 0 Q Q Q 
- 50 - 



./ 


cqeuoq.le:>uoN 


:3 

 


VI 

 


a
euoq.leJ 


VI 
VI 
QJ 
c: 
-e 
It) 
:r 


(tON) a
e.l
 iN 


"0 

 
c: 


(.:I) ap pon U 


c: 

 


(IJ) app o l4J 


5 
8 


VI 
VI 
1! 

 
:> 
C> 
c: 


(trOS) a
eJ Ins 


VI 
QJ 

 
:> 

 


( tOJH) 
a
euoq.le:>!8 


.... 

 

 
QJ 
U 
-t 
:> 
VI 
"0 
c: 
It) 


()I + eN) 
wn! sse
od 
pue wn! poS 


(6W) 
wn ! sau6ew 


c: 
.... 


( e:J ) wn!:> 1 eJ 



 


(UW) 
asaue6uew 


QJ 

 


"0 

 
U 
QJ 



 


(a.:/) UOJ I 


E 
f: 
4- 


.... 

 
It) 

 


(GO!s) e:>!I!S 


4- 
o 


Sp! iDS 
pall[OSS!a 


VI 

 


It) 
c: 
It) 



 
'E 
;!! 
:' 

 


uop:>all°:> 
JO a
ea 



 
.r> 
It) 
f- 



 ! un 
6u!.Ieaq-Ja
eM 


p aaJ ) 
II aM JO 4
daa 


.Iaqwnu 6u!Jds 
.10 II riM 


le
ol 


Hd 


00 00 -0 


o 


o 
N 


o 
N 


o 


N 

 


o 



 
N 



 00 
N 


c: 


CV\ 
o 


o 


00 


": 


CV\ 
m 


....:. ..D 


o 


o 


;:t. 


g 


;:t. 


o 
-'f" 


-": 



 M
 N OO!::::O 

 
 - 
 .". 
 


'-D 

 


.... 
QJ 
> 
a:: 
c: 

 
:> 
:r 


o 

 


'-D 
00 
g 



 
V 



 
.::t 



 
I 
r-.. 


c: 
o 


It) 
E 

 


QJ 
.go 


.... 
.r> 

 
U 
B 
V> 


LA 
00 


N 
'0 
co 
g 


N 
o 


c: 


S?, 

 
I 
r-.. 


QJ 
c: 
B 

 


.r: 
VI 
6 


LA 
'0 


R- 
oo 

 


CV\ 
o 


-": 


a 
00 


N 00 
LA .::t 
I I 


CV\ CV\ 
I I 
CV\ 00 



 


It) 
E 
.;: 


" 
.... 
It) 
:> 
<:T 


.... 
QJ 
> 
a:: 
c: 

 
:£ 



 


;1: 


:> 
C> 


o 


V 


o 


m 
a 


i 
oD 
I 
r-.. 


c: 
o 


.g 



 & 
CV\ m 
CV\ .::t 


:> :> 
C> C> 


o 
oD 


N 
N 


00 



 


o 
IN 
I 


1= 


o 


V 


LA 
o 



 


* 


N 
LA 
I 

 

 


.::t 
I 
m 
I 
m 


VI "0 
.
 2 
QJ It) 

.
 
c: 
"0 QJ 
c: .... 
It)
 


 
.- " 
c: c: 
E :> 
'" 


It) 
E 
.;: 


c: 

 

 


....:. 


Ll\ 00 
00 oD 


N 
0\ 



 CV\ 
.::. 
 


c: 
o 


.... 
QJ 
> 


....:. 


o 


00 
oD 


o 


": 


CV\ 
o 


Ll\ 
,!.. 


o 
i 
.::t 
I 
m 


....:. 


o 
oD 


N 
oD 


-": -": 


-": 
N 


?! 
CV\ CV\ m 
f'- 
 
 


r-.. 
o 


-: 


"0 

 
VI 
QJ 
c: 
QJ 
U 
B 
VI 


It) 
E 
.;: 


o 
-r 
R) 

 


o 

 Ll\ 
I I 
R) 00 

 
 



 


c: 

 
:> 
:r 


c: 
o 


QJ 
c: 
B 

 


.... 
QJ 
> 


o 
QJ "0 
.g' 


.... 
.0 

 
u 
B 


:> :> :> 
C> C> C> 



 
 i 
 * 
 


:> :> 
C> C> 


- 51 


g 


....:. ;:; 


o r-.. 
-'f" 



 gj 


N 
oD 


N 


* 



 


Ll\ 
CV\ 


o 


v 


CV\ 
o 


Lr\ 
oD 


QJ 
> 
E 
C1 
"0 
c: 
It) 
"0 
c: 

 


QJ 
c: 
QJ 
U 
B 
VI 


c;: 


:> 
V> 


u 
5 
z: 


CV\ 
-r 
g 
I 
00 



 


.... 

 
It) 
3 
QJ 
U 
-t 
:> 
V> 


QJ 
3 
c: 
QJ 
> 
ji 


o 
u 


VI 
QJ 


.... 

 
It) 
3 


'iii 


VI 
c: 
It) 

 


.... 
QJ 
> 
g 


....:. 


Ll\ 
"" 



 


N 


M 
 M 

 - 
 


-": 



 
o 
f: 
a:> 


....:. 


r-.. -'f" 


;::; 



 


ex; 


ex; -'I; 


r-.. 
.::t 
I 
N 
I 
r-.. 



 
a:> 



 


"0 
:r 



 



 

 
LL 


4- 
o 



 


....:. 



 


oD 
Lr\ 


-'f" 
.:i 


! f 
 :1 
CV\ 
 
 

 r!... 


I 
.::t 


o 

 

 

 



 
c: 
It) 
"0 
c: 


C1 
c: 


8 



 

 


.... 

 
It) 
3 


4- 
o 

 
It) 



 '0 
:> 

 
It) 

 


....:. 00 


00 
oD 


-'I; 


c; 


o 


=: 


=: 


oD 
N 


'0 
-'f" 



 -": 



 
QJ 
t': 
u 


.... 

 
c: 



 
 
3 



 

 


c: 
It) 

 
"0 
c: 
It) 
-I 


VI 
.... 

 
c: 
a. 
a. 
It) 
3 



 
U 
QJ 
.0 
QJ 
c: 
..c: 
a:: 


QJ 
C1 
It) 


4- 
o -t 

 
 
It) 


....:. 00 


o 



 


o 
N 


ex; 


fri 
 


c; 


r-.. 00 
i 1 
b 
 



 
QJ 
t': 
u 



 
.0 
;;:; 

 
u 


QJ 
"0 
>- 
:r 


it 


b!, c; 



 


o 
-'f" 


r-.. r-.. 
=- 3 
 


-'I; 


a. 
E 
It) 

 



 
'0.. 
VI 
o 
:r 


It) 
> 
E 
QJ 
.... 
It) 
:r 


oD 
r-.. 


,...: 


o 


Lr\ 
Lr\ 


c; 


N 
oD 


-'I; 


-'f" 
CV\ 


c: 


c: 


N 
.::t 
I 

 
1 


.... 
QJ 
> 


.:,t. 
QJ 

 
U 



 

 
o 
-€ 
It) 
U 
"0 
QJ 
c: 
'e 

 
QJ 
"0 
c: 
:> 


:;;; 

 
LL 


c: 

 


.... 
>- 
 
QJ 


c: 
QJ 

 
:r 


VI 
QJ 
-g 
U 
c: 


c: 
QJ 

 
C) 



I 



L- 
a.> 
.., 
tC 

 
"tJ 
e 
::J 
o 
L- 
0"1 
4- 
o \I) 
.., 
e .- 
o e 
.- ::J 


.- e 
E .- 
L- 
L- tC 
a.> a.> 

..o 
I 
\I) L- 
.., a.> 
L- .., 
tC tC 


 
c- 
.- tC 


tC 
e 
tC a.> 
.c 
.., 


tC 
U E 
.- 0 
E L- 
a.> 4- 
.c 
u 
4- 
o 
>- 
L- 
tC 

 
::J 
V') 
I 
I 


a.> 
..0 
tC 
I- 


e \I) 
\I) 0 a.> L- a.> 
.., \I) .., a.> \I) 
.- "tJ "tJ .- ..0 4- >- "" "" "" U"\ "" "" "" "" 
\I) ::J e e E 0- 
O:I: tC tC ::J tC 

 L- Z e 
a.> a.> e 0"1 tC 
"tJ .c 0 \I) 
.., . - "tJ \I) 
"tJ .... a.> .- 
a.>.c tC.... a.> 
.., .., E tC e 
tC 0 L-.- 0"1 
"tJ..o o .., 
.- 4- e"tJ 
0"1 a.> e 
0 e L- L- tC 
\I) .- a.> a.> 
e »4- 
o - .- 4- 0 00 N " 0 N '" ..::t 
u \..a:: .- e . " N 00 N 0"\ '" 
e a.> "tJ to a.> N "" "" N 00 
::::> > e .- "tJ 0"1 U"\ I I I I I I I I 
0 ::J "tJ e e "" "" ..::t- 0"\ "" U"\ N O..::t ..::t- ""..::t "" 0"\ 
a.> tC to .0 "" - . . "" " ..::t"" - U"\ N . . 

 L- 0 . "" - - - - " '" 
\I) 
L- a> 
\I) a.> \I) 
"tJ \I) ..0 4- >- "" U"\ " 0"\ 0 " " N 
a.> .- E 0- "" N "" - ..::t "" "" ..::t 
"tJ.... a> ::J to 
L- e tC e z e 
a.> tC .- 0"1 tC 
> .... 
e e "tJ 
a:: 0 a.> e 
.- L- tC 
e'" a.> 
0 tC4- a.> U"\ 0"\ - " "" 0 "" " 
\I) E4- .... e . - - N - " ..::t 
"tJ L-._ .- tC a> N - ..::t U"\ "" - 00 
::J 0"tJ e .- "tJ 0"1 "" I I I I I I I I 
:I: 4- e to "tJ e e - "" 00 N "" ..::t"" 00 0 000 " 0 U"\ " 
::J L- a.> tC to '0 "" . . . "" "" "" N - . 
0"1 
 L- 0 . " "" 0 N - - " U"\ 
\I) 
L- a.> 
a.> \I) 
I ..0 4- > 00 U"\ 00 "" 00 00 00 00 
"tJ 
 E 0- 
a.> ::J to 
.., .- z e 
tC \I) - tC 
"tJ.... a.> 
e_ __ O"Ie 
\I) e 0 
0 o .- .., 
\I) 
>-en 
e a.>- ..::t "" 0 "" 00 - ..::t 
0"tJ L- e "" "" . 0'\ "" - "" 
u a.> to a.> . 00 N "" "" 00 
e > .- -c 0"1 "" I I I I I I I I 
::::> 0 "tJ e c -- ..::t N N "" O'\..::t NO - "" U"\ 0 "N 
a.> tC tC . . - - . . 0" "" "" O'\..::t N- . . 
X; L- 0 "" - N_ N- -- " " 
\I) 
L- a.> 
I a.> \I) 

 ..0 4- >- 00 0'\ - 00 - 0 0 - 
E 0- - N N N N N 
.- ::J to 
- Z e 
tC 
a.> a.> 
0"1 e 
"tJ 0 
.- .... 
L- \I) 0 "" 0 - 0 ..::t U"\ - 
..0 e . 0 "" 0'\ 0'\ N - 
.::L tC a.> - - ..::t U"\ "" "" 00 
u .- "tJ 0"1 N I I I I I I I I 
0 "tJ e e - "" 0'\ U"\ "" " \D 00 ON OON U"\ 0 ..::to 
.... a.> to to .0 N . . . - " N "" 00 U"\ - . . 
V') 
 L- 0 . 0'\ "" ('1"'\- N - " " 
\I) 
e "tJ 
0 .- \I) 
.- - - - \I) 
.... S - 0 a.>- a.> 
to U \I) e (Y'\ .., 
e V') --- "tJ0 C'U \I) 
.- - --- "tJ L-U a.> \I) e \I) 
E a.> a> a.> tC to .., \I) 0 Q) 
L- LL a.> "tJ > .cU tC a.> ..0 e 
a.> --- .... .- - e e \.."tJ 
.... to L- 0 - \I) 0"tJ to L- 
a> e 4- 0 en to to ..0 L- U to 
C 0 - - \I) .... --- L- tC e.c 
L- ::J .c .- 0 to.c 0 :I: 
- V') U c I- U z 
 


- 52 - 



median total hardness ranges from 138 ppm in water from the Hudson River 
formation and granite and gneiss to 232 ppm in water from the unconsolidated 
deposits overlying the Stockbridge limestone. Although there are som
 
differences in the chemical quality of the water from the different w
ter- 
bearing units, the most significant point brought out by the summary in 
table II is the generally close similarity of chemical composition. 


Hydrogen sulfide is among those chemical constituents, not reported in 
tables 10 and 11, that affect the utilization of ground water. This con- 
stituent, which imparts a "rotten-egg" odor to water, is most prevale.,t in 
water from the Hudson River formation. Entries in the Remarks column of 
table 13 call attention to those wells which yield water containing hydrogen 
sulfide, as reported by the owners. 


Water from the unconsolidated deposits underlying and immediately 
adjacent to the Hudson River would probably be of satisfactory qual it" in 
the northern and central parts of the county. In the southern part of the 
county, on the other hand, the water either may be salty now or may bo.come 
salty with pumping, owing to infiltration of brackish water which occasion- 
ally moves upstream nearly to Poughkeepsie. Water obtained from the river 
near the Veterans Hospital at Castle Point contained more than 250 pp
 of 
chloride on 47 days in 1949, one of the driest years on record (Brash
ars, 
1950, p. 6). Records of the Poughkeepsie Water Department show that the 
chloride content at the city.s intake in the river reached a maximum of 
50 ppm during the latter part of September 1949. Thus, heavy withdrat
als 
from wells adjacent to the river in the southern part of the county might 
cause an infiltration of salty water from the river during the infreq
ent 
periods when brackish water moves upstream. 


Temperature 


The temperature of ground water in Dutchess County generally flu
tuates 
within a few degrees of the mean annual air temperature. The mean annual 
air temperature at Wappingers Falls is about 49 0 F and the average tem
erature 
of ground water in the 90 wells and springs for which measurements are avail- 
able is 51.5 0 F. (See tables 9 and 13.) 


Studies in other areas have shown that temperatures of ground water 
down to a depth of a few tens of feet have a small seasonal fluctuation. 
Wells drawing water from greater depths show little or no seasonal fluctu- 
ation. These general relations are well illustrated by a series of m
asure- 
ments made by Mr. Starr Jones at Windyfarm (see well Du 840, table 13), 
about 3 miles southeast of Pawling (Grossman, 1957, p. 48). Mr. Jones 
monthly measured the temperature of a sma)) brook, a 6-foot dug well in 
Putnam County (p 461), and drilled well Du 840. For the 5-year period of 
record, the temperature of the brook ranged from a high of about 70 0 F to a 
low of about 33 0 F. This range. is almost as wide as that of the monthly 
air temperature; the mean monthly air temperature at Wappingers Falls ranges 
from a high of 72.6 0 F in July to a low of 25.4 0 F in February (Mordoff, 
1949, p. 41). The temperature of water in the shallow dug well shows a 
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smaller seasonal fluctuation, from about 57°F to about 42 0 F and the highs 
and lows lag behing the extremes in the air and in the brook. The water 
from the drilled well shows a smaller seasonal fluctuation i!n temperature 
than that from the dug well, from about 48 0 to 53 0 F. These 'general 
relations between the temperatures of air, surface water, shallow ground 
water, and deeper ground water are doubtless true not only in southeastern 
Dutchess County but in other parts of the county as well. 


SUMMARY 


Practically all the ground water in Dutchess County comes from 
precipitation in the county. Its occurrence, quality, and availability, 
however, are controlled by the nature of the local rock formations. These 
consist of consolidated rocks, which underlie the entire county, and 
unconsolidated deposits, which cover the consolidated rocks everywhere 
except in some upland areas and are relatively thick in the principal 
valleys. The consolidated rocks can be grouped into three units which 
differ in water-bearing properties. The first of these consists of granite, 
gneiss, and quartzite and has an average yield of about 11 gpm. The 
second, and most widespread unit, the Hudson River formation, yields an 
average of 16 gpm. The third unit consists of the Stockbridge limestone, 
which has an average yield of about 22 gpm. The permeability of the bedro
k 
units is controlled directly or indirectly by joints and other secondary 
openings. The most productive bedrock wells are in valley areas where 
joints and other openings are more abundant and where recharge to the bed- 
rock is facilitated by favorable topographic position and overlying per- 
meable deposits. Water from the first two units is generally soft to 
moderately hard and low in dissolved solids, although it may contain 
troublesome quantities of iron. Water from the Stockbridge limestone is 
hard and relatively high in dissolved solids, but is lower in iron. 


Unconsolidated deposits are widely used as a source of ground water 
in the county. Stratified drift consisting of sand and gravel is the most 
productive water producer in the county and yields several hundred gallons 
of water a minute to properly developed wells. Unstratified drift consist- 
ing principally of till is widespread but yields sufficient water only for 
small domestic needs. Stratified deposits that are not used as sources of 
ground water include fine-grained deposits, such as the clays and silts 
partly filling the valleys of the Hudson River, Wappinger Creek, and Fish- 
kill Creek. These deposits are relatively impermeable and may act as con- 
fining beds retaining water under artesian pressure in the underlying or 
interbedded sand and gravel deposits. Alluvium of Recent age produces 
little water because it is thin and of small extent. In chemical quality, 
water from the unconsolidated deposits resembles that from the underlying 
bedrock. It is only moderately hard and low in dissolved solids, but 
locally is high in iron where the underlying bedrock consists of noncalcar- 
eous rocks. Conversely, it is harder and higher in dissolved solids but 
lower in iron where the unconsolidated deposits are underlain by the 
Stockbridge limestone. 
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Thus, ground water of acceptable chemical quality can be obtained 
almost anywhere in Dutchess County. The largest supplies are obtainable 
from sand and gravel; small supplies may be obtained from the bedrock. 
Ground water is used on a moderately small scale in most of the county, 
and there are no sizable areas where the supply is being critically de- 
pleted. The overall supply is adequate for present needs and for much 
larger withdrawals in the future. 
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EXPLANATION OF TABLES 


The wells and springs listed in tables 9, 12, and 13 were numbered 
serially in the order in which the records were collected. The system of 
location coordinates used is based on the intersection of two east-west 
coordinates, 1113 11 and "14", and two north-south coordinates, "X II and "Y", 
as shown on plate 1. We11s and springs can be located from these reference 
points by direction and distance. For example, well Du I (13Y, 4.3N, 
.8W) 
can be found on plate 1 by measuring 4.3 miles north and 5.8 miles west of 
the point where 1 ines "13" and Ily ll cross. 


Most of the information on wells and springs (tables 9 and 13) is 
based on reports from owners or drillers. In the case of drilled wells, 
most of the data on depth of well, depth to bedrock, and depth to water 
level have been obtained from drillers. records. These data are commo
ly 
reported to the nearest foot. In most cases, yields are based on short 
bailing or pumping tests. Therefore, many of the reported yields are 
probably higher than a long-term average. More rarely, the reported yield 
may be too low. Underestimation of yields may result where the yield C'f 
a well exceeds the capacity of the bailer or test pump. Altitudes have 
been estimated from topographic maps and are accurate to within 10 to 
20 feet. 


Data on water-bearing formations in tables 9 and 13 and data on 
drawdown and pumpage in the IIRemarks" column, table 13, are chiefly frcm 
the memory of the person supplying the data. Information on water- 
bearing units supplied by drillers and owners was supplemented by data 
from published and unpublished geologic maps and field observations. 
Temperature readings were made by the Geological Survey. 
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Table 12.-- Drillers' 10QS of selected wells in Dutchess County 


Th i cknes s 
(fee t) 


(Location coordinates are explained on preceding page. All logs from drillers unless otherwise indicated. 
Formation names are taken from the geologic map, pl. 2.) 


Th i ckness 
(fee t) 


Du 14: 13Y, 4.IN, 8.oW; drilled by Feller 
Bros. in 1939. 
Clay, brown....................... 8 
Clay, ye II ow. . . . . . . . . . . . . . . . . . . . . . 26 
"Hardpan" 1/...................... 3 
Shale and "bluestone" 2/ (Hudson 
Ri ver format i on).... -:-........... 23 
Yield 60 gpm. 


Du 25: 13Y, I.ON, 6.7W; drilled by 
Wallace Rockefeller in 1946. 

and and "grave I................... 16 
Hardpan ......................... 3 
S I ate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
"B I ues tone ". . . . . . . . . . . . . . . . . . . . . . . 9 
Slate and "bluestone"............. 107 
Yield about 10 gpm. 


Du 64: 14Y, 12.4N, 7.IW; driller unknown; 
drilled about 1899. 
Grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
"Hardpan"............ ....... ...... 5 
Shale and "bluestone" (Hudson 
River formation)................ 275 
Yield 135 gpm. 


Du 69: 15Y, 15.9N, 8.4W; drilled by 
Feller Bros. in 1947. 
Sha Ie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
"B I ues tone". . . . . . . . . . .. . .. . . . . . . . . 199 
Sha Ie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
"B I ues tone". . . . . . . .. . . . . . . . .. . . . . . 15 
Yield 12 gpm. 


Du 77: 13Y, 12.5N, 1.9W; drilled by T. J. 
Philipbar in 1946. 
G rave I . . . . . 0 . . . . . . . . . . . . . . . . . . . . . . 2 
Unknown. . ... .... ... .. .. .., ..... ... 8 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
C 1 ay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
Limestone (Stockbridge limestone). 63 
Yield 5 gpm. 


Du 78: 15Y, 10.6N, 9.6W; drilled by Sloat 
& Rutledge Co.; date unknown. 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
::Hardpan:: and boulders............ 10 
Hardpan ......................... 14 
"Bluestone," fractured near top 
(Stockbri dge limestone)......... 366 
Yield 40 gpm. 
Du 83: 14Y, 16.0N, 2.4W; dri lIed by Ernest 
S i 9 I e r i n I 946 . 
Soi I . . . . . .. . .... . . .... . ... ...... .. 3 
Sha Ie. . . . . . . . 0 . . . . . . . . . . . . . . . . . . . . 12 
Shale and "bluestone"............. 6 
"Bluestone" and white quartz...... 94 
Yield 18 gpm. 


Du 87: 13Y, 4.4N, 7.9W; drilled by Hugh 
McLean & Sons in 1947. 
Clay, yellow...................... 6 
Clay, blue........................ 24 
Gravel (main water-bearing zone).. 6 
Sha I e and lib I ues tone".. .. .... .. .. . 4 
Yield 20 gpm. 


Du 90: 13Y, 15.2S, 10.3E; driller unknown; 
dri I led in 1931. 
Sand, fine........................ 34 
Sand, fine, and clay.............. 10 
Sand. . . . . 0 . . . . . . . . . . . . . . . . . . . . . . . . 36 
Sand, and clay, blue.............. 4 
Sand, coarse (main water-bearing 
zont' ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Yield unknown. 


Depth 
(fee t) 


20 
25 
300 


26 
225 
235 
250 


400 


8 
34 
37 


Du 99: 13Y, 10.8S, 10.IE; drilled by 
George LaFarge in 1937. 
Clay, blue........................ 
G rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, blue... 0 . . . . . . . . . . . . . . . . . . . . 
Gravel with cobbles (main water- 
bea ring zone)................... 
Yield 180 gpm. 


60 


16 
19 
21 
30 
137 


Du 104: 13Y, 1.3N, 9.6W; drilled by 
Feller Bros. in 1948. 
Sand and gravel.................. 

 I ay, b I 
e . . . . . . . . . . . . . . . . . . . . . . . 
Ha rdpan ........................ 
"Bluestone" (Hudson River forma- 
t i on ) . . . . . . . . . . . . . . . . . . . . . . . . . . 
Yield 15 gpm. 


Du 128: 14Y, 16.0N, 7.IW; drilled by 
Feller Bros. in 1948. 
Clay an d san d.. .. . .. . .. . . . .. .. .. . 
Sa
d, fine
 clay, blue, and 
ha rdpan ...................... 
Shale, white quartz, and "blue- 
stone" (Hudson River formation) 
Yield 5 gpm. 


Du 167: 13Y, 3.0S, 12.IE; drilled by 
Ralph Carter in 1930. 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine....................... 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and gravel (main water- 
bearing zone).................. 
Yield 250 gpm. 


2 
10 
25 
57 
120 


Du 215: 15Y, I.ON, 5.9W; drilled by Frank 
Cross in 1936. 
Clay, ye I I ow. . . . . . . . . . . . . . . . . . . . . 
Gravel and boul ders.............. 
Clay, yellow, and pea gravel..... 
Gran i te. . . . . . . . . . . . . . . . . . . . . . . . . . 
Yield 25 gpm. 
Ou 224: 14Y, 1.IN, 1.5W; drilled by T. J. 
Philipbar in 1948. 
Sha Ie, broken.................... 
Shale, red and gray, and sand- 
stone (Hudson River formation). 
Yield 5 gpm. 


20 
20 
34 


3 
15 
21 
115 


Du 247: 13Y, 9.IS, 2.0E; drilled by 
Warren Feller; date unknown. 
Gravel, coarse................... 
Clay "hardpan"................... 
Gravel, coarse (main water- 
bea ring zone).................. 
Yield 18 gpm. 


6 
30 
36 
40 


Du 266: 13Y, 6.7S, 5.6E; drilled by R. 
I r ish i n 1 948. 
Clay and bou I de rs . . . . . . . . . . . . . . . . 
Shale (Hudson River formation)... 
Yield about 5 gpm. 


Du 405: 15Y, 8.9N, I.IW; drilled by 
Vincent Harris in 1939. 
Loam and sand.................... 
Shale (Hudson River formation)... 
Yield 4 gpm. 


34 
44 
80 
84 


Du 410: 15Y, 11.4N, 3.4W; dug by G. C. 
Rossway in 1941. 
Topso i I . . . . . . . . . . . . . . . . . . . . . . . . . . 

 lay, b I 
e . . . . . . . . . . . . . . . . . . . . . . . 
Ha r d pan ........................ 
Grave J, med i um. . ... " .... .. ..... . 
Yield 3 gpm. 


106 


1/ "Hardpan" as used in most of thes,= logs presumably refers to glacial till. 


317 


150 
50 
204 
376 


131 


100 
121 


14 
101 


'lj "Bluestone" as used in most of these 10'Js presumably refers to sandy beds in the Hudson River formation. 
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Depth 
(fee t) 


22 
6 
14 


22 
28 
42 


28 


70 


25 
50 
8 


25 
75 
83 


400 


20 


20 


70 


90 
129 


39 


2 
8 
3 
35 


2 
10 
13 


48 


150 
200 
404 
780 


15 


15 
146 


30 
6 


30 
36 
39 


100 
221 


14 
115 


2 
4 
4 
2 


2 
6 
10 
12 



Table 12.-- Drillers' 1005 of selected wells in Dutchess Countv (Continued) 


Du 421: 15Y, 10.7N, 7.0W; drilled by 
William Delaney & Son in 1949. 
Loam and gravel fill............. 
Clay, blue....................... 
Gravel grading downward into fine 
sand (water-bearing)........... 
Slate with quartz veins (Hudson 
Rive r fo rma t i on) . . . . . . . . . . . . . . . 
Yi e I d 7 gpm. 


Du 424: 15Y, 8.8N, 6.IW; drilled by 
Feller Bros. in 1948. 








;,: : : : : :: : : : : : : : : : : : : : : : : : 
Slate and "bluestone" (Hudson 
Rive r forma t i on) . . . . . . . . . . . . . . . 
Yield 5 gpm. 
Du 429: 15Y, 4.7N, 5.2W; drilled by Frank 
Sickel in 1948. 
Soi I . .. . .. . . . ., . .. . .. . . . . . . . . ... . 
S i It, gray....................... 
Sand, fine, and g rave I (ma i n 
water-bearing zone)............ 
Clay, brown...................... 
Yield 50 gpm. 
Du 452: 15Y, 6.IN, 10.3W; drilled by 
William Delaney & Son in 1949. 
Topso i I . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limestone, gray (yipld 0.25 gpm). 
Sand, fine (y i e I d I gpm)......... 
Limes tone, blue.................. 
Yield I gpm. 


Du 455: 15Y, 3.2N, 8.6W; drilled by Frank 
Sickel in 1948. 
Topsoi I . .. ..... .. .. .. .. . . .... . . .. 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel and fine sand............. 
Shale (Hudson River formation)... 
Yield 5 gpm. 


Du 466: 15Y, 1.6N, 9.7W; drilled by Frank 
Sic ke I i n I 949 . 
Tops 0 i I . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, black (main water-bearing 
zone at 50 f t )................ 
Sha Ie, red....................... 
Sha Ie, green..................... 
Shale, black, with quartz, white. 
Sha Ie, red....................... 
Sha 1 e, blue...................... 
Yield 1.5 gpm. 
Du 470: 13Y, 15.2S, 10.3E; drilled by 
C. W. Lauman & Co. in 1948. 
Clay, brown, medium.............. 
Clay, blue, soft................. 
Sand, medium to coarse, and heavy 
gravel (main water-bearing zone 
at bottom)..................... 
Yield 600 gpm. 
Ou 487: 14Y, 0.6S, 8.9E; drilled by C. W. 
Lauman & Co. in 1949. 
Sand, brown, gravel, and 
bou I de rs . . . . . . . . . . . . . . . . . . . . . . . 
Sand, gray, coarse, and gravel... 
Sand, gray, coarse, and gravel, 
heavy (main water-bearing zone) 
Sand, gray, coa rse, at. .. .. . .. .. .. 
Yield 250 gpm. 


Du 493: 14Y, 8.IS, 9.3E; drilled by 
Robert Keller & Son in 1937. 
Sand and some g rave I . . . . . . . . . . . . . 
Humus, dark...................... 
Sand, fine....................... 
Marble (Stockbridge limestone)... 
Yield 8 gpm. 


Thickness 
(fee t) 


Depth 
(fee t) 


Du 501: 
II 11 
62 73 
22 95 
39 134 
Du 529: 
10 10 
64 74 
109 183 


2 2 Du 552: 
63 65 
30 95 
21 116 
Du 613: 
14 14 
64 78 
2 80 
50 130 
4 4 
117 121 
10 131 
45 176 Du 626: 
2 2 
23 25 
110 135 
6 141 
37 178 
67 245 Du 630: 
50 295 
75 370 
4 4 
51 55 
41 96 


12 12 
18 30 
40 70 
70 
Du 651: 
6 6 
94 100 
20 120 
15 135 


- 59 - 


14Y, 8.4S, 4.8E; drilled by 
Robert Keller & Son in 1942. 








I'I: : : : : : :: : : : : : : : :: : : : : : : : 
Sand and boulders................ 
Slate (Hudson River formation) 
(main water-bearing zone)...... 
Marb Ie. . . . . . . . . . ... . . .. . . . . . . . . . . 
Yield 10 gpm. 


15Y, 8.0N, 2.6W; drilled by 
William Delaney & Son in 1949. 
Topso ii, loam.................... 
Clay, gray to blue............... 
Gravel with boulders............. 
Sand (black water at contact with 
bedrock). .. ............... . . . .. 
Shale (Hudson River formation)... 
Yield 6 gpm. 


14Y, 11.5S, 1.7E; drilled by 
Feller Bros. in 1938. 
Topsoil and sand................. 
Clay and g rave I . . . . . . . . . . . . . . . . . . 
Sand a";d gravel (main water- 
bea ring zone).................. 
Yield 40 gpm. 


15Y, 3.9N, 7.2W; drilled by Frank 
Os te rc in 1949. 
Loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and clay.................... 
Sand and gravel (main water- 
bearing zone at contact with 
bedrock)..... .. ............... . 
Limestone with clay seams 
(Stockbridge limestone)........ 
Yield 10 gpm. 


15Y, 1.6N, 8.5W; dri" ed by C. W. 
Lauman & Co. in 1949. 
Loam and clay, mi xed. . . . .. . .. . . . . 
Sand, gray....................... 
Clay, sof t, gray................. 
Clay, hard, gray................. 
Sand, fin
,' 
ndllclay............. 
Sand and grits ................. 
Limestone, gray at............... 
Yield unknown. 


15Y, 1.6N, 8.5W; drilled by C. W. 
Lauman & Co. in 1950. 
Topsoil and loam, sandy.......... 
Sand, gray, and gravel, fine..... 
Clay, gray; fine sand in lower 
7 ft........................... 
Gravel and some clay............. 
Sand, coarse, yellowish-brown, 
and clay, ye II ow. . . . . . . . . . . . . . . 
Clay, gravel, and decayed rock 
f ragmen ts. . . . ... . . . . . . . . .. . . . . . 
Limestone "dri II ings" and clay, 
gray. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limestone, and clay, some yellow 
and brown...................... 
Sha 1 e, blue...................... 
Limestone mixed with brown clay.. 
Shale, hard, bl ack, and 1 ime- 
stone, ha rd. . . . . . . . . . . . . . . . . . . . 
Shale, gray (lower 60 ft not 
ce rta in) . . . . . . . . . . . . . . . . . . . . . . . 
Fills in after drilling.......... 
Yield 1,400 gpm' 


15Y, 8.IN, 2.3W; drilled by 
Feller Bros. in 1945. 
Tops 0 i I . . . . . . . . . . . . . . . . . . . . . . . . . . 

and and"gravel.................. 
Hardpan ........................ 
Shale (Hudson River formation) 
(main water-bearing zone at 
40 f t) . . . . . . . . . . . . . . . . . . . . . . . . . 
Yield 7 gpm. 


Th i ckness Depth 
(fee t) (feet) 
6 6 
13 19 
123 142 
32 174 
97 271 
6 6 
17 23 
5 28 
2 30 
57 87 
21 21 
18 39 
57 96 
8 8 
14 22 
23 45 
9 54 
11 65 
8 8 
3 II 
45 56 
17 73 
5 78 
1\ 89 
89 
4 4 
13 17 
57 74 
8 82 
7 89 
52 141 
------ 
37 178 
120 298 
5 303 
67 370 
30 400 
130 530 
20 550 


3 
13 
24 


3 
16 
40 


72 


112 



Thickness 
(fee t) 


Table 12.--Driller s ' 10 QS of selected well s in Du t che ss Count v (Continued) 


Thickness 
(fee t) 


Du 656: 15Y, 0.4N, 4.5W; drilled by 
p. F. Beal & Sons in 1947. 
Topsoi I.......................... 3 
Clay, brown...................... 21 
"Granite" (Cheshire quartzite)... 64 
Yield 2 gpm. 


Du 669: 14Y, 0.2S, 8.6E; drilled by 
William Hendershot & Son 
in 1949. 
Loam, sand, brown, and gravel, 
med i um. . . . . . . . . . . . . . . . . . . . . . . . . 15 
Sand, coarse, brown and gray, and 
gravel, medium................. 15 
Clay, soft and hard, gray........ 123 
Sand, coarse, gray, and gravel, 
heavy (main water-bearing zone) II 
Yield 60 gpm. 


Du 670: 15Y, 15.5N, 9.3W; drilled by 
Fe lIe r B rOs. i n I 947. 
Loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sha Ie. . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
"B I ues tone" . . . . . . . . . . . . . . . . . . . . . . 199 
S ha Ie. . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 
"B I ues tone" . . . . . . . . . . . . . . . . . . . . . . I 5 
Yield 12 gpm. 


Du 674: 15Y, 1.4S, 4.IE; drilled by 
T. J. Philipbar in 1949. 
Topso i I . . . . . . . . . . . .. . . . . . . . . . . . . . 3 
Sand and some grave!............. 14 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Sand and grave 1 . . . . . . . . .. . . . . .. . . 5 
Shale (Hudson River formation)... 179 
Yield 27 gpm. 


Du 680: 13Y, 1.9S, 4.8E; drilled by 
C. J. Ba rd & Son i n I 949. 
Sand and 9 rave I .. . . . . . . . ... . . . . . . 14 
Clay, wh i te. . . . . . . . . . . . . . . . . . . . . . 86 
G rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Limestone, sandy (Stockbridge 
I i me 5 tone) . . . . . . . . . . . . . . . . . . . . . 40 
Limestone with shaly and sandy 
I aye rs . . . . . . . . . . . . . . . . . . . . . . . . . 87 
"Silt seam" (later filled with 
9 rave I ) . . . . . . . . . . . . . . . . . . . . . . . . 7 
Yield 220 gpm. 
Du 684: 15Y, 7.3N, 9.8W; drilled by 
Feller Bros. in 1943. 
San d, fine....................... 42 
Sha Ie. .. . .. . . . . . . . . .. ..... ... . . . . 38 
Limestone (Stockbridge limestone) 238 
Yield 20 gpm. 


Du 686: 14Y, 6.6S, I 0.9E; dri lIed by 
C. DeDominic in 1949. 
Topso i I . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
G rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Limes tone and "sands tone" 
(Stockbri dge 1 i mes tone)........ 287 
Yield 11 gpm. 
Du 694: l5Y, 3.8N, 5.4W; drilled by Frank 
Osterc in 1949. 
Gravel, coarse, and sand, fine... 14 
S i It, blue....................... 49 
G rave I (ma in wate r-bea ring zone). 5 
Yield 20 gpm. 
Du 723: 13Y, 7.3S, 12.8E; driller 
unknown; drilled in 1903. 
So iI, 9 rave II y.. .. . . . . .. . . . . . .. . . 8 
"Hardpan" (some water in "gravel" 
at 26 f t ) . . . . . . . . . . . . . . . . . . . . . . 18 
S I a te. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Limestone (Stockbridge limestone) 
(main water-bearing zone at 
170 ft; some water at 225 ft).. 218 
Yield 7 gpm. 


Depth 
(fee t) 


15 
30 
153 
164 


2 
26 
225 
235 
250 


3 
17 
31 
36 
215 


14 
100 
101 


141 
228 


235 


42 
80 
318 


3 
24 
88 


Du 760: 15Y, 7.5N, 8.9W; driller 
unknown; drilled in 1938. 
So i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Sand, fine....................... 19 
Clay and sand.................... 41 
Gravel and sand (main water- 
bea ring zone).................. I 7 
G rave I . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Gravel and sand.................. 7 
Sand, coa rse. . . .. .. . . .... .. . . .. .. 6 
Bed roc kat. . . . . . . . . . . . . . . . . . . . . . . 
Yi e I d unknown. 


Du 764: 13Y, 4.4N, 7.W; drilled by 
Feller Bros. in 1946. 
C, ay, gray....................... 36 
Shale, soft...................... 9 
Shale and "bluestone" (yield 
2 gpm at 70 ft)................ 235 
Yield 20 gpm. 


Du 778: 15Y, 1.9N, 4.3W; drilled by Frank 
Osterc in 1950. 
Topso iI, clay and sand........... 10 
Li mes tone wi th "mud seams"....... 60 
Sha Ie, broken.................... 67 
Yield 7 gpm. 


Du 789: 13Y, 15.2S, 10.3E; driller 
unknown; drilled in 1929. Well 
reconditioned by C. W. Lauman & 
Co. in 1949. 
Grave I . . . . . . . . . . . . . . . . . . . . . . . . . . . I 5 
Gravel, and clay, yellow......... 15 
G rave I, clean.................... 10 
Gravel, and clay, yellow......... 15 
G rave I, clean.................... 10 
Gravel, and traces of clay, blue 
(main water-bearing zone)...... 47 
Yield 430 gpm. 
Du 792: 13Y, 15.2S, 10.3E driller 
unknown; drilled in 1929. Well 
reconditioned by C. W. Lauman & 
Co. i n I 949. 
Loam and sand.................... 19 
Clay, blue....................... 25 
Gravel, and clay, blue........... 82 
Yield 225 gpm. 


4 
28 


Du 793: 13Y, 15.2S, 10.3E; driller 
unknown; drilled in 1929. Well 
reconditioned by C. W. Lauman & 
Co. in 1949. 
Loam and 5 and.. . . . . . . . . . . . . . . . . .. 8 
Sand, coarse, and clay........... 32 
Sand and clay.................... 20 
Sand, coarse, and clay........... 18 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Sand, coarse (main water-bearing 
zone) . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Bed rock at....................... 
Yield 625 gpm. 
Du 821: 15Y, 4.4N, II.IW; drilled by 
Pennsylvania Drilling Co. 
in 1936. 
Hudson Rive r. . . . . . . . ... . . . . . .. . . . 28 
Clay, blue....................... 42 
Clay, sand, and stones, small.... 6 
Sand and stones, small........... 4 
Shale, di s integrated, bl ue....... 4 
Shale, blue, with calcite........ 10 
Shale, bluish-gray with calcite.. 8 
Yi e I d unknown. 


315 


14 
63 
68 


8 


26 
32 


250 


- 60 - 


Cepth 
( fee t) 


4 
23 
64 
81 
95 
102 
108 
108 


36 
45 
280 


10 
70 
137 


15 
30 
40 
55 
65 


112 


19 
44 
126 


8 
40 
60 
78 
86 


106 
106 


28 
70 
76 
80 
84 
94 
102 
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